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A COMPUTER-PROGRAM SYSTEM TO GRID AND
CONTOUR RANDOM DATA

By

STANLEY 8. JOHNSON, CAROL L. HUXSAWY,
and DoROTHY R. THOMAS'

INTRODUCTION

The computer programs that are described in this report were
developed by the Computer-Science Center, University of Vir-
ginia, for the Virginia Division of Mineral Resources for use in
the preparation of geophysical data, which will aid in interpret-
ing the geology and mineral resources of the State.

The contour map is an excellent way for visual presentation
of data. The computer-derived contour map has advantages of
rapid preparation, objectivity, and reproducibility. If contoured
by hand, a map may be subjective in that it reflects the opinion
or degree of experience of the person doing the contouring, It
may be desirable to make minor revisions to a computer-con-
toured map where indicated by other geological or geophysical
information.

The purpose of the enclosed programs is to utilize the card
cutput from the Division’s gravity reduction program, and out-
put them in a form (REFORMAT) suitable for use by a grid-
generation program for random data points (GRID GENERA-
TION). After the data have been gridded, this output and some
of the output from the REFORMAT program are used by the
CONTOUR program.

The polyconic projection used by REFORMAT and the basic
algorithm for the generation of the grid were contributed by the
U. S. Geological Survey in Washington, D. C. Modifications were
necessary to make the programs compatible with- the Burroughs
B5500 computer and the Calcomp 570 plotter. The assistance of
Gerald 1. Evenden, U. S. Geological Survey, Denver, Colorado,
was invaluable in the development of the CONTOUR program.

1 Computer programmers, Computer-Science Center, University of Vir-
ginia, Charlottesville, Virginia.



2 VIRGINIA DIVISION OF MINERAL RESOURCES

These programs were developed into a working system for the
Burroughs B5500 computer by Carol L. Huxsaw and Dorothy
R. Thomas at the Computer-Science Center, University of Vir-
ginia, Charlottesville, Virginia.

REFORMAT PROGRAM

The REFCRMAT program (FORTRAN IV) utilizes card
input, consisting of points (z-values) and latitude and longitude
determinations. These values are output in a form suitable for
use in the GRID GENERATION program. Utilizing a polyconic
projection, the latitude and longitude of the data points are con-
verted to distance, in meters, from a central meridian. The pro-
gram also determines the minimum and maximum latitude and
longitude, both in degrees and meters, for use in the succeeding
programs. The average distance between data points is calculated
to assist in determining the grid size. If requested, the original
input data is written on the line printer. The points with longi-
tude and latitude in meters from the central meridian are written
on a tape and.are used to fill the grid. These points are followed
by the same points with longitude and latitude in meters from
the minimum longitude and latitude and are used to plot the
original points on the contour map.

Input data for REFORMAT:

1. Latitude and longitude of the central meridian in degrees,
minutes, and seconds. These numbers should be right-justified
in a field of 4 digits.

ce. 1-4 XDEG—Ilatitude degrees.
5-8 XMIN—Ilatitude minutes.
9-12 XSEC—Ilatitude seconds.

13-16 ' YDEG-—Ilongitude degrees.

17-20 'YMIN—Iongitude minutes.

21-24  YSEC—Ilongitude seconds.

80 OPT—option for printing input data.
0 do not print input data.
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1 print only latitude, longitude, and z-value
within the specified box (Map Area).

2 print entire card if latitude and longitude
are within the specified box (Map Area).

9. Minimum and maximum latitude and longitude of the inner
box. This card is not read when the option on the first card is
0. The box represents the actual area to be contoured al-
though points outside this area are necessary for accurate
contours at the edges. The degrees should be integers right-
justified in a field of 4 digits. The minutes are right-justified
in a 6-digit field containing 2 decimal places.

cc. 1-4 LATDMX —maximum latitude degrees.
5-10 LATMX-—maximum latitude minutes.
11-14 LATDMN—minimum laiitude degrees.
1520 LATMN—minimum latitude minutes.
21-24 LGDMX-—maximum longitude degrees.
25-30 LGMX-—maximum longitude minutes.
81-34 LGDMN—minimum longitude degrees.
85-40 LGMN—minimum longitude minutes.

8. The points (z-values) with their latitude and longitude in de-
grees, minutes, and hundredths of a minute. The degrees are
integers rightjustified in a 4-digit field. The minutes are
right-justified in a 6-digit field containing 2 decimal places
and the z-value in a 7-digit field with 2 decimal places.

ce. 15-17 XDEG—latitude degrees.
18-23 XMIN—Ilatitude minutes.
27-29 YDEG—Ilongitude degrees.
30-35 YMIN—longitude minutes.
78-79 ZVAL—z-value.

Output data from REFORMAT:
1. Tape

a. The number of original points (format I10). The mini-
mum and maximum longitude and latitude in meters from
the central meridian (format 4F14.4).
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b. The points with their corresponding longitude (x) and
latitude (y) in meters from the central meridian (format
3F20.4).

c. The points with their longitude (x) and latitude (y) in
meters from the minimum longitude and latitude (format
3F20.4).

2. Line Printer

a. If requested, the input data which fall within the inner
box (map) are listed.

b. The number of original points: used as input to the CON-
TOUR program.

c. The minimum and maximum latitude and longitude in
meters from the central meridian.

d. The minimum and maximum latitude and longitude in de-
grees: used as input to the CONTOUR program.

e. The average distance between data points: used to calcu-
late the size of the grid.

GRID GENERATION PROGRAM

The GRID GENERATION program (FORTRAN IV) com-
putes grid interestion- points for random (irregularly-spaced)
data over a defined area of a stated dimension. The maximum
size of the grid is 120 x 120 points though this can be changed
depending on the capacity of the computer. The input variables,
DELX and DELY, correspond.to the meters between grid points
and are used for spacing the original points on the grid in the
x-direction and y-direction, respectively. The process of GRID
GENERATION is a multi-pass method that uses a general
weighted average approach.

The scale factors to be used in both the x-direction (XSIZE)
and y-direction (YSIZE) in the CONTOUR program are com-
puted from the scale desired (SCALE) which is in miles per inch.
Once the grid has been computed and all missing points have
been calculated, the grid is scaled and divided into blocks of 9
inches in the y-direction for contouring, with three grid rows
overlapping from one block to the next (maps are contoured on
a 12-inch plotter).
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The algorithm used in generating the grid, as described by the

U. S. Geological Survey in the documentation for Program No.
W9322, consists of five steps:

1. The weight functions and weighted sums for each random
data point are formed when X, and Y, are within the area

specified. The weight functions for the four grid points sur-
rounding X,, Y, are W, = 1/d% (p = 1, 2, 8, 4) and dpis
the distance from X;, Y, to the pt grid point. If the distance
is zero, then W, = —1, noting a point that falls directly on
a grid intersection. In this case, the given Z, value is used

rather than the weighted average. When Wy 5« —1 the fol-

lowing sums are computed:

Weighted Sum
Wij = Wij + W1 .

p=1
Wit1 = Wi T W p=2
Wi-Hj = WH-IJ' + W3 p= 3
Wittits = Wipgjpr + Wy p=4

Weighted Product Sum

WZiJ.=WZij-t-W1><Zk p=1
WZij+1;WZij+1+W2XZk p=2
WZi+,j:WZi+1j+W3XZk p=3

WZ +W, X%,

.= WZ
i1+ i+1j+1
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The indices i, j are the upper left corner of the grid box
containing the point Xy, Y. ‘

ij ij4-1

i4+1j i+1j+1

2. The weighted average for all poinis is computed where
Wij>0: WZ;;= WZ,/'W; If W,; = 0, then the grid point is
missing and flagged as WZ - 10,

3. The matrix WZ;; is scanned for missing points. If any are
found, then either step 4 or step 5 is executed, depending on
option 4 of the input card, as described below. If there are
no missing points, the GRID GENERATION process is
complete.

4, If option 4 is zero, then at each missing point, a “Kt local
grid model” is created with the missing point at its center.
K is set to 1 for the first pass and incremented by 1 for each
successive pass through this step. Step 8 is repeated after
each pass. The grid model uses all possible values immed-
iately surrounding the missing point and within the model

Note: Step 4 is generally recommended when large amounts of
data are missing.
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and boundary of the WZi]. mairix. A weighted average is
found within the grid similar to that outlined in the first
two steps.

i~k

itk

i~k

X

missing
point

i+k

5. When option 4 is 1, a value is computed at each missing point
using a four point boundary average method. The four neigh-
boring points (i, j —k), (i—k, j), (i, j +k), (i+k, j) are
summed if they are not themselves missing points and di-
vided by the number of points used in the sum.

Input to GRID GENERATION:

1. Card

CC.

1 OPT(1)

2 OPT (2)

3 OPT (3)

4 OPT(4)

5-7T M

S O =-HO O

if grid should be written on the line
printer.
if grid should not be printed.

if output should be on tape.
if output should be on cards.

to list random data read from tape.
if data should not be printed.

to determine missing points by finding
K local points for an average (Step
4).

to use the four point boundary aver-
age method to find missing points
(Step 5).

The number of rows of the grid (lati-
tude distance). This is determined by
dividing the size of the grid in the y-di-
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810 N

11-14 DELY

15-18 DELX

2. Tape

19-23 SCALE

rection (explained below) into the dif-
ference between the maximum and mini-
mum latitude in meters. One (1) should
be added to the rounded result to give
the number of rows rather than the
number of grid boxes.

The number of columns of the grid
(longitude distance). This is determined
by dividing the size of the grid in the
x-direction (explained below) into the
difference between the maximum and
minimum longitude in meters. One (1)
should be added to the rounded result to
give the number of columns rather than
the number of grid boxes.

Integer: the size of a grid box in the y-
direction. From the output of the RE-
FORMAT program, use the D (distance
between data points) that has been com-
puted and find the grid interval such
that it is between 1/4D and 1/2D.

Integer: the size of the grid box in the
x-direction. This is computed in the
same manner as DELY.

This is the scale desired on the contour
map: the number of miles per inch. This
is a 5-digit number including 2 decimal
places.

NP Number of original points (format 110).

XMIN Minimum longitude in meters (format
Fl14.4).

XMAX Maximum longitude in meters (format
F14.4).

YMIN Minimum latitude in meters (format F14.4).
YMAX Maximum latitude in meters (formatF14.4).
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b. The original points with their longitude (x) and latitude
(y) in meters from the central meridian (format 3F20.4).

c. The original points with their longitude (x) and latitude
(y) in meters from the minimum longitude and latitude
(format 3F20.4).

Output from GRID GENERATION:

1. Tape

If OPT (2) of the input card is zero, then the grid and the
original points will be written on a magnetic tape to be read
into the CONTOUR program. The blocks are written in order
and each block is preceded by the original points in that block.
The original points are in the format 3F14.4 with the longitude
(x) first, followed by the latitude (y), and then the z-value. The
longitude and latitude have been converted to inches using the
scale desired, so that they may be plotted directly on the map.
The grid is written using the format 8F10.4 with each row be-
ginming on a new record.

2. Cards

a. ZDATA Cards—a comma follows every value, including
the last one.

The ZDATA card is punched whether the grid is written on
tape or punched on cards. It contains the word “ZDATA” (in-
cluding the quote marks), the number of rows and columns in
the block following it, the number- of original points in that
block, and an indicator to tell the CONTOUR program if the
grid is coming from cards or tape. There is one ZDATA card
per block and they must be used as input to the CONTOUR pro-
gram.

b. If OPT(2) of the input card is 1, then the grid and the
original points will be punched onto cards, block by block,
in the same manner as described for the tape.

3. Line Printer

a. The x, y, and z values used as input to the GRID GEN-
ERATION are printed if OPT(8) of the input card is 1.

b. Input information:
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The 4 input options, the number of rows and columns, and the
minimum and maximum longitude and latitude in meters from
the central meridian are printed.

¢. The number of blocks to be contoured and the number of
rows in each block.

d. The scale factors for the x-direction (XSIZE) and y-di-
rection (YSIZE). These must be entered in the CON-
TOUR program.

e. The grid is printed, row by row, if OPT (1) of the input
card is 1.

f. The maximum and minimum z-values.

CONTOUR PROGRAM

The CONTOUR program (ALGOL) uses the output from
GRID GENERATION and some of the output from REFORMAT
to draw contour lines. An approximate bi-cubic spline technique
is used to connect each contour in going from one grid box to the
next. This teclnique uses a 16-point Lagrange interpolation
scheme over the surface. The spline utilizes the derivative of the
surface to assure a smooth x-y profile across each grid box boun-
dary. For this reason, the CONTOUR program assumes data to
be a uniformly spaced grid.

A polyconic projection was used by REFORMAT to compen-
sate for the curvature of the earth. Since the curvature is not
constant, the point with minimum longitude in degrees and the
point with minimum longitude in meters from the central meri-
dian are not always the same. Since the latter is used in posi-
tioning the original points on the map and the former is used in
the positioning of the longitude, there may be a slight discrep-
ancy between the actual longitude of some points and the longi-
tude at which they appear on the map. This discrepancy is also
influenced by the fact that the curvature is not accounted for in
labeling the longitude or latitude. This slight discrepancy in-
creases with the distance from the central meridian being used.
This factor may also be the cause of a few points not falling
precisely within the correct contour level. In most cases, this
discrepancy will be slight. This same discrepancy can also be ex-
pected in the latitude.
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The CONTOUR program is designed to drive a Calcomp 570
offline plotter. The plotter package itself declares and opens the
plotter tape. All calls on the package are standard to Calcomp.

The CONTOUR program will do two types of contouring. The
first type will contour an area from a given minimum to a given
maximum contour level with a given incremental contour in-
terval value. The second type will contour only the contour levels
stated.,

The latitude will be drawn and labeled on both sides of all sec-
tions or blocks of the map. The number 1849.8 used on cards
316 and 320 of the CONTOUR source program is meiers per
minute of latitude for central Virginia and should be changed
for other regions. Longitude will be drawn and iabeled on the
top and bottom of the map, not on each block. The number 1477.8
used on cards 238 and 254 is meters per minute of longitude for
central Virginia. The maximum and minimum values of latitude
and longitude are part of the input, as well as the division in
minutes for labeling. This program also draws a box (rec-
tangular in shape) arcund an inner area of the map correspond-
ing to specified minimum and maximum latitude and longitude.
This must be an integer multiple of the divisions being used for
labeling. That is, the latitude and longitude of the inner area
must correspond to one of the latitude or longitude labels.

Input to CONTOUR:

All input is free-field. This requires a comma after each value,
including the last value.
1. Card 1—the “MAP” card.

1. TYPE “MAP” (including quotes) are the first
5 characters.

2. JSIZE number of rows (y-direction) of entire
map (integer).

3. ISIZE number of columns (x-direction) of en-
tire map (integer).

4, NUMY number of rows in a sub-grid. Each grid
box is divided into a sub-grid for inter-
polating the curve within that grid box.
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10.

11.

12,

13.

14.

15.
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NUMX

YSIZE

XSIZE

INTVAL

JSUB

ISUB

ADJUST

ADJUST2

NSUB

DELY

DELX

Program will compute NUMY=YSIZE/
INTVAL when zero is entered (in-
teger).

number of columns in a sub-grid. Com-
puted to be NUMX=XSIZE/INTVAL
when zero is entered (integer).

scale factor for y-direction (determined
by GRID GENERATION).

scale factor for x-direction (deter-
mined by GRID GENERATION).

size of each sub-grid box. If entered as
zero, it is set to 0.05.

number of rows in largest block (in-
teger).

number of columns in largest block
(integer).

tolerance allowed be-

tween contour value

and value of grid /[ Programs will
point. \ compute these

/ values when 0

amount to shift con-| |
is entered.

tour line when toler-
ance is not met.

numper of blocks as determined by
GRID GENERATION.

size of a grid box in the y-direction as
described in GRID GENERATION in-
put.

size of a grid box in the x-direction.

2. Card 2—The CONTOUR card.

1. TYPE

2. DELCV
3. MINCV
4. MAXCV

“CONTR” (including quote marks) are
first 7 characters.

contour increment.

minimum contour

level. 0 for type 2

. contouring.
maximum contour

level.
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11.

3. Card 3 (optional)

PRIMC

NCVAL

LABL

CPI

NDEC

SCAL
NORPT
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prime contour value to be maintained
for contour suppression (i.e.,, 10 for
10’s, ete.).

1 for no contour suppression.
Note: NOT FULLY DEBUGGED.

number of contour levels to be drawn
for type 2 contouring; 0 for type 1 con-
touring.

option for labeling points.

0 to plot original points as +, no label.
1 to plot points and label them.

2 to read through points.

number of contours per inch, zero for
type 2.

contouring, (used for contour suppres-
gion).

number of decimal places for contour
labels (less than 5).

final scale of map in miles/inch.

number of original points (output from
REFORMAT).

This card is used only when NCVAL (card 2) is greater than
zero. It specifies the contour levels to be contoured, in ascending
order, when type 2 contouring is being done, and must contain
NCVAL contour levels in free-field.

4. Card A—the LATITUDE card.

1.

2.
3.

TYPE

ZLTD
ZLTM

“LAT” (including quote marks) are the
first 5 characters.

degrees of minimum latitude of
minutes | map.*
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4. ZLGD degrees { of minimum longitude of
5. ZLGM minutes { map.*
6. MAXLTD degrees | of maximum latitude of
7. MAXLTM * minutes( map.*
. MAXLGD degrees | of maximum longitude of
9. MAXLGM minutes { map.*
10. DLT labeling increment in minutes for lati-
tude.
1i. DLG labeling increment in minutes for longi-
tude.

12. LATMAXD degrees | maximum latitude of inner
13. LATMAXM minutes ( box (multiple of DLT).

14. LATMIND degrees | minimum latitude of inner
15. LATMINM minutes ( box (multiple of DLT).

16. LONGMAXD  degrees | maximum longitude of inner
17. LONGMAXM minutes ( box (multiple of DLT).

18. LONGMIND  degrees | minimum longitude of inner
19. LONGMINM  minutes { box (multiple of DLG).

*For accurate labeling these should be latitudes or longitudes
of extreme points on the map.

5. The remainder of the input will depend on the output of the
GRID GENERATION program. If it has produced a deck
for the grid then that deck is all that is required. If it has
produced cards and tape, then the cards that were punched,
one for each block, complete the input card file and the tape
will also be required.
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In the case where GRID GENERATION program has not
been used to supply the grid, the remainder of the input must
follow the description below. Data may come from cards alone
or from cards and tape.

a. Cards—when cards are the only additional input, they
must be in order by block.

1. ZDATA card—a comma follows every value includ-
ing the last.

TYPE “ZDATA” (including quote marks) are
the first 7 characters.

JMAX number of rows in this block.
IMAX number of columns in this block.
ORPTS number of original points in this block.

ZFILE 1 if original points and grid are coming
from cards.

2 from tape.

2. Original Points—in 3F14.4 format. The longitude (x)
comes first, followed by the latitude (y), and then the
Z-value. The longitude and latitude must be already
converted to inches using the scale desired, so that
they may be plotted directly on the map.

3. Grid Points—in 8F10.4 format.

b. Cards and Tape

1. Cards—the ZDATA cards, one for each block, as de-
scribed above.

2. Tape—the blocks must be in order, with each block
preceded by the original points in that block and in
the formats specified above.
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Output from CONTOUR:

The output from CONTOUR consists of a plotter tape and a
NORMAL END OF JOB message. Should an error occur in the
input data, an error message will be printed on the line printer
and the job halted.

The following listing of the programs (REFORMAT, GRID
GENERATION, CONTOUR) was furnished to the Division of
Mineral Resources by the Computer-Science Center and any tech-
nical questions concerning the programs should be directed to
the Center. Figure 1 is part of a gravity map contoured with
actual field data utilizing the following program system.

FIGURE 1. Sample contour map utilizing actual field data.
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APPENDIX I: REFORMAT PROGRAM LISTING

FILE 5=CRsUNIT=READER,RECORD=10
FILE 6#=LPsUNITAPRINTER,RECURD=15
FILE 10=CONTOUR/INPUT,UNITSTAPE,SAVE=633,BLOCKING=20,RECORD=10

[ RFMT0001
c REFORMAT PROGRAM RFMT0002
4 RFMT0003
4 RFMT0004
€ READ IN LATITUDE AND LONGITUDE OF CENTRAL MERIDIAN RFMT0005
c RFMT0006
INTEGER OPT RFMT0007

REAL LATMXsLATMNsLGMXsLGMN RFMT0008
DIMENSION XLATC(1500)sYLONGC1500)5XC1500)»Y(1500)52(1500) REMT0009
READ(5510) XDEG,»XMINsXSECsYDEGsYMIN, YSEC»OPT RFMT0010

10  FORMAT(614,55Xs11) RFMTO011
CMLAT=SECUNDCXDEG»XMINY+XSEC RFMT0012
CMLONG=SECOND(YDEGs» YMIN)+YSEC RFMT0013

If (OPT .EQ, 0) 60 TD 17 RFMT0014
READ(5515) LATUMXsLATMXoLATOMN2LATMNLGDMX st GMXsLGDMNsLGMN REMTO015

15  FORMAT(4(14,F642)) RFMT0016
WRITE(6230) RFMT0017

30  FORMATC1H1,29Xs10HINPUT DATA//) RFMT0018
4 RFMT0019
€ READ IN LATITUDE AND LONGITUDE OF EACH PDINT AND DO POLYCONIC RFMT0020
¢ PROJECTION RFMT0021
4 RFMT0022
17 1I=0 RFMT0023
1000 READ(S»20sEND2999) X1sX2sX3»XDEG XMINs X&» YDEG» YMINS X5 X62X72XB2 X9»RFMT0024
1 X105X115ZVAL RFMT0025

20  FORMAT(2A6,A2,13,F6,22A32135F642+6A65A15F742) RFMT0026
IF (OPT .EQ, 0) 6D TO 24 RFMT0027

IF CCXDEG oLT. LATDMX oOR, XDEG ,EQ@, LATDMX +ANDs XMIN (LE. LATHXIRFMT0028

1 +ANDs (XDEG oGT, LATOMN +OR, XDEG +EQ, LATDMN (AND. XMIN .GE. RFMT0029

2 LATMN) ,AND, (YDEG LT, LGDMX ,OR, YDEG ,EQ, LGDMX ,AND, RFMT0030

3 YMIN +GEs LGMX) ,AND. (YDEG ,GT, LGDMN ,OR, YDEG ,E@, LGDMN RFMTO031

4 «AND. YMIN ,LE. LGMN)) GU TO 21 RFMT0032

GO TO 24 RFMT0033

21 IF (DPT LEQ, 1) WRITE(6,22) XDEG»XMIN,YDEG,»YMINsZVAL RFMTO034
22 FORMAT(IH »135F6,2010Xs13,F6:2015XsF742) RFMTO035
IF COPT LEQ, 2) WRITE(6s23) X1sX2sX3»XDEG»XMIN»X4s YOEG» YMIN» X52X62RFMT0036

1 X75XBsX92X102X112VAL RFMT0037

23 FORMATCSH »s2A62A25135F6,425A3513,F6,206A65A1,F742) RFMT0038
24 I=l+l RFMT0039
Z(I)=ZVAL RFMT0040
XLATCI)=SECONDUXDEGy XMIN) RFMT0041
YLONGCI)aSECONDC(YDEGsYMIN) RFMT0042
DIFF=YLONG(IY=CMLONG RFMT0043

CALL POLYCCMLAT,XLATCI)>DIFF »XCI)2Y (1)) RFMTO044

G0 TO 1000 RFMT0045

999 CALL MINMAX{X»Y,IoXMINSXMAX» YMINSYMAX) RFMT0046
WRITEC10525) I»XMINs XMAXs YMIN, YMAX RFMT0047

25 FORMAT(I10,4F14,4) RFMT0048
DD 40 J=1»1 RFMT0049
WRITEC10235) X(JI»Y(JI»ZCY) RFMT00S0

35 FORMAT(3F20,4) RFMTO051
a0 CONTINUE RFMT0052
WRITE(6,55) 1 RFM10053

55 FORMAT($1HITHERE ARE »16516H ORIGINAL POINTS///) RFMTO0054
WRITEC6260) YMINs YMAX2 XMINs XMAX RFMT0055

60 FORMAT(53H MINIMUM AND MAXIMUM LATITUDE AND LONGITUDE IN METERS// RFMT0056
119H MINIMUM LATITUDE #,F14,4/719H MAXIMUM LATITUDE =»F14,4/19H MINIRFMT0057

2MUM LONGITUDE=sF14.,4/19H MAXIMUM LONGITUDE=,F14,4///) RF¥T0058
D=SQRTCC(XMAX=XMIN) S (YMAX=YMIN)/T)Y RFMTO05¢9
D0 100 J=i,1 RFMT0060
XCIIBXCSI®XMIN RFMTO0061
Y{J)sY(JI*YMIN RFMT0062
100 WRITEC10035) XCJI»YCJ)rZ2CJ) RFMT0063
CALL MINMAXCXLAToYLONGATI»XMINsXMAX» YMEINSYMAX) RFMT0064
XDEGLaINT(XMIN/3600,) RFMT0065
XMINI=ABSCAMODC(XMIN, 3600.)/60,) RFMT0066
XDEG2=INT(XMAX/3600,) RFMTQ067
XMIN2=ABS (AMCD{XMAX,3600,)/60,) REMTO068
YPEG1=INT(YMIN/3600,) RFMT0069
YMIN1=ABS (AMODCYMINS 360043/60,) RFMTO0070
YDEG2=INT(YMAX/3600,) HFMT007Y
YMIN2mABS (AMDD(YMAX536000)760,) RFMTO0072

WRITE(C6,70) XDEG1,XMINI 2o XDEG2sXMIN2,YVEGI,YMINL,YDEG2,YMIN2 RFMTO073
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FORMAT(//54H MINTMUM AND MAXIMUM LATITUDE AND LONGITUDE IN DEGREESRFMT0074
1//719H MINIMUM LATITUOE =514sF642/719H MAXIMUM LATITUDE =,14,F6.2/ RFMI0075
219H MINIMUM LONGITUDES,I8,F6.2/19H MAXIMUM LONGITUDE=5s14,F642///) RFMT0076

WRITE(6,80) D RFMT0077

FORMAT(//42H AVERAGE DISTANCE BETWEEN DATA POINTS, D =,F12,2//57H RFMT0076
1THE GRID INTERVAL, G» SHOULD BE SUCH THAT ¢25(D)SGE,5(D)/9aK TO CARFMTO007Y
2LCULATE THE GRID SIZEs DIVIDE G INTQ THE DIFFERENCES TN LATITUDE ARFMTO0R0

3ND LNNGITUDE IN METERS) RF¥T0081

STOP RFMT0082

END KFMT00R3
FUNCTION SECOND(DEG,FMIN) RFMTO084

[4 RFMTO085
C CONVERTS ANGLE IN DEGREES AND MINUTES TQ SECUNDS. RFMT0086
C SIGN OF ANGLE = SIGN OF DEGREES RFMT0087
[4 RFMT0086
SECONDESIGN(14sDFEG)* (3600, #ABS(DEG)+60«#FMIN) RFMT008Y
RETURN RFMTO090

END RFMY0091
SUBROUTINE POLY(P1,P25DLsXsY) RFMT0092

[4 RFM10093
€ POLYCCNIC PROVECTION OF PUINT WITW LATITUWE=P2, P1aLATITUDE OF CENTKALRFMT0094
C MERIDIANs DL=LONGITUNINAL DIFFERENCE FROM CENTRAL MERIDIAN TO POINT. RFMY0095
C X=DISTANCE FRUM CENTRAL MERIDIAN ALONG LATITUDE P2, Y=DISTANCE FROM RFMT0096
C P1 TO P2+ XoY IN METERSs  P1,P2,0L IN SECONDS. RFMT0097
[4 RFMT0096
RFAL LASIP,IPR RFMT0099

DATA ARCONE,ESQ,L As A0 A2, AU, A65AB/8,B4B1368F=626,7686580E3, HF®T010¢

1 6378206,4,6367399,7+32433,888,34,4187,,0454,6,0E~5/ RFMTO101
1P=pP2=py RFM®70102
SINF2=SIN(P2%ARCONE) RFMT0103
COSP22COS(P2%ARCNNE ) REMT0104
THETA=DL*SINP2 RFMT0105
A=SQRT(1,0~(ESQx(2,¥SINP2)))/(LA*ARCUNE ) RFMT0106

IF (SINP2) 105,20,10 RFMT0107

10 COT=COSP2/SINP2 RFMT0108
60 1D 30 RFMT0109

20  C0T=1,0E68 RFMT0110
30 X=(COT*SINCTHETA®ARCONE))/(A*ARCONE) RFMTO11}
IPREIP*ARCONE RFMTO0112
PRE((P24P1)/2,)%ARCONE RFMT0113
Y=AQ*TPR=(A2#CUSC2,#PRI*SINCIPR)I+(AS#COS(4,*PRI*SINCD % IPRY ) RFMTO114

1 CAB+COS(6,#PRI*SINC3#IPR)I4ABACOS(B.#PRI*SINCS,*IPR) RFMTO0115
RETURN RFMT0116

END RFMT0117

SUBROUTINE MINMAXCALAT»ALONGsMPTSsXMINS XMAX, YMINS YMAX) RFMTO118
DIMENSION ALAT(3000),ALONG(3000) . RFMTO119

[ RFMT0120
C FINDS THE MINIMUM AND MAXIMUM OF THE LATIIUDE AND LONGITUDE VALUES RFMT0121
c RFMTO0122
XMINSALAT(1) RFMTO0123
XMAX=ALAT(Y) RFMTO124
YMINZALONGCY) RFMT0125
YMAX=ALONGC]) RFMTO0126
DO $10 I=2,MPTS RFMTO127
IF (XMIN «GTs ALATCI)) XMINZALATCI) RFMT0126
IF (XMAX oLTe ALATCI)) XMAXSALAT(I) REMTO129
IF (YMIN 46T, ALNNG(I)) YMIN®ALONG(]) RFMT0130
IF (YMAX +LT. ALONG(I)) YMAXZALONGCI) RFMTO0131
CONTINUE RFMTO0132
RETURN RFMT0133

END RFMTO134
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APPENDIX II: GRID GENERATION PROGRAM LISTING'

FILE 2=CPH,UNIT=PUNCH,RECORD=10

FILE 5=CRsUNITSREADER,RECORD=10

FILE 6=LP,UNITSPRINTER,RECORD=15

FILE 10=CONTOUR/INPUT,UNIT=TAPE,BLOCKING=20,RECORD=10

FILE 11=GRIDLED/DATA,UNIT=TAPE,SAVE®A33,BLUCKING=20,RECORD=10

c GR1DOOOY
[ GRID GENERATION PROGRAM GRYDOOO2
4 GR1D0003
[ GRIDOOC4
[ RANDOM UATA TAPE == BINARYs UNIT 10, GR1D000S
c GRIN QUTPUT TAPE == BINARY» UNIT 11, GRIDOOOG
c GRTD0007
INTEGER OPT(8) GRIDO0COS
DIMENSION WZ(1225122)sW(1225,122)5X(1500)sY(1500)2Z(1500)>» GRYD0O0OY
TINXCA)YPUNXCS) GRYD0010
DIMENSTON XTEMP(I000)sYTEMP(1000),ZTEMP(1000) GRIDOO11

10 READ(S5220) OPTaMsNsDELY,DELXsSCALE GRTIDOO12
20 FORMAT(4115213,214,F5.42) GRIDOO13
IF (M LE+O.URN,LECO) GO TO 90 GR1D0OO14

IF (M +6Ts 122 ,NRe N .GT, 122) 60U TO 90 GRTDOO15

30 READC1Gs359) KPaXMIN,XMAXSYMIN, YMAX GRIDOO16
35 FORMAT(I10,4F14,28) GRIDOOY7
60 10 120 GRIDOOC1B

90 WRITE (6,100) GR1D0O01S
166  FORMAT (57HIPARAMETER CAKD ERROR == M OR N ,GT, 122 OR MIN=MAX ERRGRTD0020
10R) GRYTDO021

CALL EXIT GRID0022

€ CHECKS 0N FARAMETERS Uk GR100023
120 Mi=zM+l GR1D0024
N1=N+} GRYDOO25
M2=M+2 GRT00026
N2ZN+2 GRIDOO27
DELX2=DELX*%2 N GRTDOOC28
DELY2=DELY#x2 GRIDOO2Y
XFACT=DELX%641237E~4/SCALE GRID0OO30
YFACT=DELY*6,1237E=4/SCALE GR1DOO31

c READ RANDUM NATA RECORD GRIDO032
DE 130 Js1sNP GRTL0033

140 READ(10,145) XCJIsY(J)sZCY) GRIDOO34
145 FORMAT(3F20,4) GR1D0035
150 If (UPT(3).£0.1) GO TU 530 GRIV0O0O36
Kel GRYIL0O0O37
KK=NP+) GR1D0038

166 IF (K.GE.kKK) GU YO 310 GRYDOO39
XKEX(K) GRIDOCAO
YK=Y(K) GR10D0041
ZESZ(K) GRIDO042

220 IF (XKoL ToXMIN®DELXoOR o XKoGE o« XMAXHDELXe DR YKoLTo YMIN=DELY,OR, YK GEGRTDCO043
1 YMAXSDELY) GU TO 260 GR1D0O044

c C(1sJ) AKE INDICES UF UPPER LEFT CORNER OF NEAREST GRID POINT, GRIDO04S
Je(XKeXMIN) /DELX+2, GRIDO0O4S
I=(YK=YMINI/DELY42, GRTDOO4T
X1=XMIN+DELX*FLOAT(U=2) GRIDOOAE
Y1=YMIN4DELY*FLOAT(I~2) GRIDOOAY

IF (XKJEQeX1+AND,YK,EQ,Y1) GU TO 520 GRIG0OOSO
X2=X14DELX GRIDOOS1
Y2=Y1+DELY GRID0052
XP1=(XK=X1) a2 GRIDOOS3
XD2E(XK=X2)##2 GRT1D0054
YRIs(YKeY1 )2 GR1D0055
YD2=(YK=Y2)s%2 GRIDOOSE
WiB1./7(XD1+YDL) GRIDOOS7
W2=1,/(XD2+YD1) GRTDOOSE
W3s1./(XD1i4Y02) GR1D0OOSY
Wh=1,./(XD24YD2) GRIDO0C6O

IF (H{Isu)eNE.™14) 6D TO 270 ) GRYDOCST

230 IF (WCI,J+1).nNE,=1,) GO TOD 280 GRYD0OO62
240 IF (W(I+1sJ)sNE."1e) GO TO 290 GRIDOO&S
250 IF (ACI+1sJ41)eNE,™1,) GU TO 300 GR1IDOOSA
260 K=K+t GRTDO06S

[ PRUCESS NEXT K=TH UBSERVATION GRTDOO66
G0 10 160 GRIDOO67

270 W(1lrJ)SHCIsJ)+N1 GRID006S
WZCIsJI=HLZCT» dI4WLIWZK GRIDOOGY

Gn 10 239 GRIDOOTO
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330
340

350

300

370

380

390

460

412

415
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LIS TR SLITS ENLINEY 11 GR1D0OTY
HZUIs g+ 1)SWZOInJe1)40242K GRTDOO72
G0 TO 240 GRIDOO73
HOT4+1,J)20 0141209403 GRIDOO74
NZCI+15J)BRZ 0T+, JI4N3RZK GRIDOOT7S
GO 10 250 GRIDOO76
HOI41J41)ERCTI+1, 04 1) 404 GRIDOOT7
WZCI415041)8WZCT+15 %)+ MANIK GRIDOO78
G0 TO 260 GRIDOO79
EXD~UF=DATA OF CURRENT FILE GRIDOO8O
Do 340 I=1sM2 GRIDOOBY
DO 3840 J=1,N? GRIDO0B2
IF (W(I,J)) 340,320,330 GRI1D00B3
MISSING PUINT FLAG®1,0E10 =~ UR POLE DATA IF OPT(4)=4 GRIDOOBY
WZ(1,J)=1,0£10 GRIDOOBS
GO TO 340 GRTDO0B6
COMPUTE WLIGHTED AVERAGE GRTDO0SY
WZUIsJI=HZCTsJI/H(T4) GR1D008H
CONTINUE GRTDO0BY
K20 GRID0090
SCAN W2{») FOR MISSING PUINTS == IF ANY GRIDOO09
DO 360 I=2,M1 GR1D0092
00 360 J=2sN) GRIDO093
IF (WZCI,4).EQe1,0E10) GU TO 370 GRT00094
CONTINUE GRID009S
N POINTS MISSING == PREPARE FUR QUTPUT GRIDO0O96
GO TO 400 GRID0O097
SAME PUINTS MISSING == JNCR K BY 1 (KTH LOCAL GRID MODEL) GRINO09S
K=K41 GRIDO0YY
IF (OPT(4),E041) GB TU 590 GRIDO100
DO 390 I=2,M1 GR10010}
DO 390 J=2sN1 GRIDO10Z
IF (WZ(T1,J) NEs1,0E10) GU TO 390 GR1D0103
MISSING PUINT I, == FIND KTH LOCAL POINTS FUR AVERAGE (K.GE,1) GRIDO104
“SUM=0Q, GRIDO10S
HZSUM=0, 6RIDO106
IK1=I=K GRIDO107
IK2=1+K GRID0106
JK1zJmK GRTDO109
JKZEJ4K GRYDO110
DD 380 IK=IK1,1K? GRTLO1LY
DO 380 JK=JK1,JK2 GRTDO112
IF C(IKeLTo1 DReIKoGT4M240R4UKLLT.1.0RsJKsGT,N2) GO TO 380 GRTDO113
IF (WZCI1KsUK),EQ.1.0E10) GO TO 380 GRIDO114
WT=1./CFLUATCIK=T)#w24DELY2+FLUAT(JKmJ)*##24DELX2) GRTDO115
HSUMZHSUM+HT GRTDO116
WZSUMHZSUM+HT W7 (TK s JK) GRI0D0117
CONT INVE GRIDO118
IF (WSUK.EG,0.) 6O TO 390 GRIDO119
COMPUTE LUCAL AVERAGE FOR WZCT»J) ANU CONTINUE MISSING PDINT SCAN.GRIDO120
WZ(Ts JY=WZSUM/WSUM GR1D0121
CONTINUE ) GRIDO122
FINISHER KTH SCAM===CHECK IF THERE ARt STILL SOME PUINTS MISSING GRID0123
60 TO 350 GRI00124
ALL POINTS FOUND IN WZ(1,J) = OR POLE DATA IF OPT(4)=1 GR1D0125
IMIN=1,0E30 GRTD0126
ZMAX==ZM [N GRTDO127
LETERMINE ZMINsZMAX BUT EXCLUDING ALL FLAGGED MISSING PTS (1.CE10)GRTUO128
DO 410 I=2,M1 GRI1D0129
B0 410 Js2sN1 GRTD0130
IF (WZCE1ad) o LToZMINGANDWZCIo U)o NEL14UELQ) ZMINEHZ(Id) GRIDO13Y
TP (HZ(1sd)oGToZMAX L AND HZ (I J)oNEG140ELD) ZMAXSWZCIsY) GR1D0132
CONTINUE GRIL0133
DO 415 I=1sNP GRTDO134
READ(10,412) XCIYsY(1)s201) GRTDO135
FORMAT(3F20,4) GRTDO0136
XCI)BXCI)/DELX*XFACT GRIDO137
YCI)=YCII/DELY*YFACT GRIDO136
CNNTINUE GRTDO139
WRITE(6,420) UPToMaNs XMINSXHAXS YMIN, YHAX GRIDO140
FORMATCOHIOPTIUNS=241159H ROWS=Mz,13,124 COLUMNSEN=,13//7H XMINGRIDO141

12,E1548,7H  XMAX=sE15+857H  YMIN®,E15,8,7H YMAX3,E15.8//18H GRID GRTDO142

2GENERATEN w4 u//) GRIDO143
NRUNS=9,/YFACT GRIDO1as
IF (NRDWS 46T+ M) NRKUWS=M GR1D0O14S5
KeN+1 GR1DO146
JENROWS+1 GRIDOLIAT
1=2 GRIDO14B
NBLKS=z0 GRIDO149
TYMAX2MxYFACT GRIDO150
THMAXZ3 #YFACT GRIDO151

RATIU=FLUAT (NRUWS)/FLOATCM) GRIDO152
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TJSMINOCJs M)

TMINSTMAX=(3.#YFACT)

TMAXaTMIN+NROWS*YFACT

NBLKS=NBLKS+!

NPTSa0

DO 425 IL=1,NP

IF (YCIL) oLTe TMIN (OR, YCIL) ,GT, TMAX) GB TO 425
NPTSINPTS+4

XTEMP(NPTS)=X (KLY

YTEMPCNPTS)ZY(ILI=TMIN

ZTEMPINPTS)=Z2CILY

CONT INUE

JMElI=]+t

JNEN

WRITE(25426) JM»INSNPTSUPT(2)
FORMATCBH"ZDATA®, s 13,1Hs21351Hs»T4s1HssT1s1Hs)

IF (NPTS JEQ, 0) GO TD 430

D0 430 KK=1,NPTS

IF (OPT(2) .EQ. 0) WRITEC11,827) XTEMPCKK)» YTEMP (KK )2 ZTEMP (KK)
1IF (OPT(2) +EQe 1) WRITE(2,427) XTEMPCKK) 2 YTEMP(KK) » ZTEMP (KK)
FORMAT(3F14,4)

CONTINUE

00 435 KkK=1,1J

IF (OPT(2) ,EGs 0) WRITEC11,828) (WZ(KK,JJ)sJJ=25K)
IF (OPT(2) ,EQs 1) WRITEC2,428) (NWZ(KKsJJ)sJJa2sK)
FORMAT(BF10,4)

CONTINUE

JEJ+NROWS=3

IslJ=2

IF (19 +LTe (M+1)) GO TO 421

WRITEC6,437) NBLKS,NROWS»XFACT»YFACY

21

GRIDOIS3
GRIDO154
GRYDO155
GRIDO156
GRTDO157
GRIDO158
GR1DO159
GR1DO160
GRIDO161
GR1DO162
GRIDO163
GRIDO164
GRIDO165
GRYIDO166
GRIDO167
GRI1DO168B
GRIDO16%
GRIDO170
GRIDO1ITL
GRIDOL72
GRID0173
GRIDO174
GRIDO17S
GRIDO176
GRIDO177
GRIDO178
GRIDO17%
GR1D0180
GR1D0181
GR1DO182
GR1D0183

FORMAT(36H NUMHBER OF BLOCKS TO BE CONTOURED = »I2/14H DIVIDED INTOGRIDO184

/25H SCALE FACTOR (YSIZE) 1S »F5.3//2
IF (OPT(1).NEs1) GO TO 500
PRINT GRID OPT(1y=l
DO 450 I=2,M1
IR=1=1
WRITE (65480) IRs(NZ(1sJ)»J=25N1)
FORMAT (5H ROW »I3/(1P10E12.8))
CONTINUE
NRITE (6»510) ZMINsZMAX
FORMAT (GHOZMIN=Z,E15+Bs7H ZMAX=sE15.8)
CALL EXIT
DATA POINT EXAGTLY ON GRID INTERSECTIUN == FLAG BY W(Isdd)==i,
WCIsJdys=1,
WZ(1,J)=ZK
GO TO 260
DPT(3)s1 == LIST RANDOM DATA READ FRUM TAPE (RECORD AT A TIME
WRITE (6s540)
FORMAT (12HLIRANDDM DATA /797X 1HX2 11X 1HY 5 10X» 1HZ)
WRITE(62550) (X(J)sYLJI»L(J)sds1eNP)
FORMAT (1X21P3E12.4)
K=l
Kk=NP+1
6D TO 160
DO 610 1=2sM1
DO 610 J=2sN1
IF (WZ(1su)oNE,1,0E80) GU TO 610
MISSING PT == USE 4 PT BUUNDARY AVG METHOD (WT=1.0) == OPT(4)y=]
WSUM=0.
WZS5UM=0,
INX(1)=]
JNX(1)=d=]
INX(2)=]+1
JNX(2)=J
INX(3)=]
JNX(3)=Jet
INX(4)=1=1
JMNX(8)Y=Y
DO 600 L=1,4
IK=EINX(L)
JK=JINXCL)
IF (WZ(IKsJKYLEQ,1.0E10) GO TO 600
WSUMSWSUM+1,
WZSUMSRZSUMAWZCIKSJK)

1 513,58H RONS EACHs WITH 3 ROWS OVERLAPPING ONE BLOCK AND THE NEXTGRYDO185
2///725H SCALE FACTOR (XSIZE) IS »F5,3

GR1D0186
GRIDO187
GRTDO18E
GRIDO18Y
GRIDO190
GR100191
GR1DO192
GRYDO193
GRIDO1%4
GRT1DO195
GRIDO196
GRIDO197
GR1LO198
GRIDPO199
GR1D0O200
GR100201
GR1ID0202
GRIDO203
GR100204
GRID0205
GRID0D206
GRIDO207
GRTD0208
6R1D020%
GR1D0210
GRIDO211
GRYDO212
GRTD0213
GRYDO214
GRIDO215
GRIDO2%S
GR100217
GRIDO216
GRID0219
GR1D0220
GR1D0221
GR1IDO222
GR1D0223
GR1D0224
GRYDO0225
6R1D0226
GR1D0O227
GRID0228
6RIDO229
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CHONTINUE .

IF (HSUMJER,0.) 60 TU 610

CRMFUTE 1 TO 4 PT AvG NEAK BUUNDARY Ur
HZ{IpJISHLSUM/ SN

CONTINUE

GO TO 350

STup

trp

KNOHN

PTS++ s CONTINUE SCAN

GRTLO230
GRTDO0231
GRTbO232
GRTLO0233
GRYDO234
GRTDO235
GRTDOZ236
GRT1D0237
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APPENDIX III: CONTOUR PROGRAM LISTING

Fhhh kA gk kR ke kk Rk

PROGRAM,

ALL PARAMETERS IN THIS BLOCK FOR GLOBAL CONTROLS

FILE N

MINCV

INTEGER TMAY,UMAX51,UsJSUB, ISUBSNSUBSNUMX,NUMY,NCVAL,LABL,BLOCK,

KRk ke kg h RN RRR RNkt
DEFINF FORI=FOR 10 STEP 1 UNTIL #,FORJ=FOR Jeg STEP 1 UNTIL #3

TAPED "GRIDDED™ »pATA"™ (2 10»
REAL LY,LXsLDsCPI,YSTIZE,XSTZE»SCAL,ADJUST,ADJUSTR2,DXsDY,DELCY,

»MAXCVSPRIMC,TYPES

2003

ORPTS,NDECSNORPT, IS1ZESJSIZE» DELY,DELXS

ARRAY pCOD
INTEGER AR
RONLEAN &D
FORMAT FMT

FMT
LABEL EOJE

ALL €

BODOLEAN ST
VALUE B3
REGIN
LABEL
SI ¢
DI «
IF 8
DI «
DS ¢
G0 TO
TRs D
0S ¢
QUIT?
END}

Ef0t1271,DUMLO03

RAY TJA [0 ¢ 191, SDE [0 3 4l3

JSTs CARRA3
EN("ERROR END OF 40873,
ENCYNORMAL END OfF JOR")S
» EOJ» START, QUIT, EOFAS

Tk kkdeuhh ke hhkh ks
COMMENT PLNTTER PACKAGE FnR CALCOMP 570 HAS BEEN INSERTED HERE,

ALLS ARE STANDARDS

322 PP AT R RS S 2 2 ]

REAM PROCEDURE CnoMPR (A, B)s

TR» QUITH
Aj
Log 83
SC = DC THEN GO tp TR}
L0¢ COMPR3
8 LIT "0";
QuITH
I ¢ LOC COMPRS
8 LIT "00000001"s

L S T I I T R 2 2]

FILL TJAL*]1 WITH 051,0,0,0,0,1,15,1,050,0,0,150,151,0,1,13

FILL SpE ¢
START?
COMMENT GENERAL

BEGIN
REAL
LABEL
COMMENT READ IN
START
IF NO
BEGIN

END3

REANDCCR, 72 TYPESJSIZES 1SIZES NUMY o NUMXS YSIZESXSIZEs INTVALSJSUBS
IsyBsADJUST»ADJUST2,NSUB,DELY,DELX)S
0 THEN ADJST ¢ TRUE ELSE ADJST ¢ FALSES

IF AD
IF IN
1F NU
BEGIN

END3
IF NU
IF Js
1F 18
0xX «
DY ¢
COMMENT READ CN
READ
1IF NO
REGIN

END3

READCCR, /o TYPESDELCVaMINCVSMAXCV,PRIMCANCVALSLABL2CPISNDECS

IF NC

*3 WITH 0, 2, 1, 3, 03

MAP INPUT SEGMENT}

Ehkkkkdhhtrdhhddkhkayhhd

INTVALS
START, EOFE, QUITS
GENERAL CONTROL PARAMETERS:

v READ (CR [NOJ, /» TYPE) [FDJIS

T cOMPR (TYPEs "maAP™) THEN

READ (CR)S
Gn 7O START

JUsT =
TvaL = 0 THEN INTVAL ¢ 0,053
MY = 0 AND NUMY = O THEN

+

NUMX XSIZE / INTVALS
NUMY € YSTZE / INTVALS

MX = 0

UR = 0 THEN JSUB ¢ 643

UB = 0 THEN ISUB ¢ 643

1 /7 NUMX3

1 7 NUMYS

NTAUR SPECIFICATION CARD}
(CR [NDI1s /» TYPE) [ECFE]}

T cOMPR (TYPE» "CONTR®™) THEN

THEN NUMX ¢ 1 ELSE IF NUMY =

0 THEN NUMY € 13

WRITE(LP»<"CANNOT FIND CONTR CARD">);

Gn T0 EQJE

SCALZNORPT) S
VAL # 0 THEN NCVAL ¢ NCVAL =

13

IF DELCy = O THEN CARRA ¢ TRUE ELSE CARRA ¢ FALSES
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CNTRO0OO1
CNTRO0O2
CNTR0003
CNTRO004
CNTRO00S
CNYR0OO06
CNTROOO7
CNTRO008
CNTRO009
CNTROO10
CNTROO11
CNTR0012
CNTROO13
CNTROO14
CNTR001S
CNTROO16
CNTRO017
CNTRO018
CNTR0019
CNTR0020
CNTROO21
CNTR0022
CNTR0O023
CNTRO024
CNTRO025
CNTRO026
CNTROO027
CNTR0028
CNTR0029
CNTR0030
CNTROO31
CNTRO032
CNTR0033
CNTROO34
CNTR0035
CNTROO036
CNTROO37
CNTR0OO038
CNTR0O039
CNTROCQ0
CNTROO41
CNTR0042
CNTROO43
CNTROOSS
CNTR0O045
CNTROO46
CNTROO4T
CNTRO048
CNTROOAY
CNTR0OO050
CNTROOS1
CNTR0O052
CNTRO053
CNTRO00S4
CNTROOSS
CNTRO056
CNTROOS7
CNTRO0S8
CNTROO59
CNTRO060
CNTROO61

" CNTRO062

CNTRO063
CNTROO64
CNTRO06S
CNTRO066
CNTROO67
CNTRN068
CNTR0069
CNTROO70
CNTROO071
CNTROO72
CNTROG73
CNTROO74
CNTROO75
CNTROO76
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% INITIALIZE PLOTTER TAPE
PLOT (0, 0, = S)3
IF CPI » 0O THEN
BEGINM
LX ¢ DELCV x XSI7E}
LY e DELCV x YSI2€3

LD ¢ SQRT (XSIZE & 2 + YSIZE * 2) x DELCV}
END3
IF €PL1 > 0 THEN FORI 127 DO PCODE [I] ¢ 03
GO TO QUITS

EOFE? WRITECLP,<"TRYING TO READ CONTR CARD, BUT NO MORE *
"CARDS IN FILE">)}
GO TO EQJES
COMMENT COMPLETED INPUT OF GENERAL MAP PARAMETERSS
QUIT
END3 .
R Ty R T I I
COMMENT READING IN SUB=BLOCKS AND CONTROLS
Ehkkhhgmhhhhhhhdhgdhhk
BEGIN
COMMENT START OF suB=BLOCK 2,
THIS IS IYERATIVE READING OF GRID SUB=SECTIONS AND CONTOURING,
DYNAMIC ARRAYS AL SO REQUIRE SUB=BLNCKINGS
ARRAY 7008JSUB,O3ISUBI»CVALALOSNCVALI»CODELOt5111,DUMEOLS]S
INTEGER ARRAY JA» JB, YAs IB [0 1 433
INTEGER BLOCKsPOINTS,eVPsNTIMESFDsFMsLGMINDSLGMINMSLGMAXM,
LGMAXD,PTSGENS
BOOLEAN PRIMFJ
REAL ZMAX2ZMINSCVALSENDCV,TEMPsLTMNs LTMXs ZLTDSZLTMs Z1.GDs ZLGM»

CNTROO77
CNTROO78
CNTROO79
CNTRO080
CNTRO081
CNTROO82
CNTRO083
CNTROO084
CNTRO08S
CNTROO086
CNTROOBY
CNTROOBS
CNTRO089
CNTR0090
CNTROO9®
CNTRO092
CNTRO093
CNTRO094
CNTRO095
CNTR0O096
CNTROO97
CNTRO098
CNTROO099
CNTRO100
CNTRO101
CNTRO102
CNTR0103
CNTRO104
CNTRO105

MAXLTD,MAXLTMsMAXLGD »MAXLGM,DLT,0LG,LASTSHGT,LL,SD,LASTA,CNTRO1DG

DT,DIFFsDGsKY}
OWN REAL YMIN,LGMN,LGMX3
OWN INTEGER LATMAXMsLATMINM,LONGMAXM,LONGMINM,LTMINM,LTMIND,
LATMAXDSLATMIND, LONGMAXD,LONGMINDS
LABEL EOFKsSKIPCONS
[ 22 P T T LT P
REAL PROCEDURE AJUST ¢7)3
REAL 73
BEGIN )
IF ABS (Z = CVAL) S ADJUST THEN AJUST ¢ Z + ADJUSTZ2 ELSE
AJUST ¢ Z
END}
b A T T I T S Y
READ (CR ENO1s /s TYPE)S
IF NOT cOMPR C(TYPE» “LAT™) THEN GO TO EOFK ELSE READ (CR» /,
TYPEs 207D, ZLTM» ZLGD, ZLGM, MAXLTD, MAXLTM, MAXLGD, MAXLGM,
OLY» DLG» LATMAXDs LATMAXM» LATMIND» LATMINM, LONGMAXD,
LONGMAXM, LONGMIND, LONGMINM)}
WHILE FALSE DO
BEGIN
EOFKS WRITECLP,<#CANNDT FIND LAT CARD®>)}
G0 TO ECJES
END3
NSUB ¢ NSUB = 13
FOR BLNCK ¢ 0 STEP 1 yNTIL NSUB nO
BEGIN
3 ADVANCE PLOTTER ANp SET UP NEw BLOCK NUMBER
IF BLOCK > O THEN PLOT (XSIZE % IMAX & 6» 0s = 3)}
IF BLOCK = 1 THEN PLOT (5, 0, = 53}
COMMENT Z DATA INPUT AND CVALA INPUT BLOCKS
B hh kg h e h b h g hhh
BEGIN
REAL A»B»ORxX,ORY»0RZ»DG3
INTEGER N» ZFILEs K, J0B3
ARRAY AA [0 s JSUB = 133
FORMAT FMTO7 (8 F10 o 4)3
FORMAT FMTO6 (3 F14 o 8)3
LABEL EOFA,quIT,EOFE,ENF,ONCEsNEXT,NAXT,FINLG,FXT,
LGOsEQFCH
BOOLEAN ONC,MAXLAT,MINLATS
OWN BOOLEAN 8OX3
DEFINE PS5 = 0,5 #3
Fhhkhhgpakhrhhhrddkphhr

STREAM PROCEDURE RESETT (A)3
BEGIN

0l « A3

4 (32 (DS ¢ 32 LIT "o"))
END3

bR T2 22222223 22 )

CNTRO107
CNTRO108
CNTROtO9
CNTRO110
CNTRO111
CNTRO112
CNTRO113
CNTRO114
CNTRO115
CNTROL16
CNTRO117
CNTRO118
CNTRO119
CNTR0O120
CNTRO121
CNTRO122
CNTRO123
CNTRO124
CNTRO125
CNTRO126
CNTRO127
CNTRO128
CNTRO129
CNTRO130
CNTRO1 31
CNTRO132
CNTRO133
CNTRO134
CNTRO135
CNTRO136
CNTRO137
CNTRO138
CNTRO139
CNTROt40
CNTRO141
CNTRO142
CNTRO143
CNTRO144
CNTRO145
CNTRO146
CNTRO147
CNTRO148
CNTRO149
CNTRO150
CNTRO151
CNTRO152
CNTRO1S53
CNTRO154
CNTRO155
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COMMENT READ IN CONTOUR LISY » tF NECESSARY} CNTRO156
IF CARRA AND BLOCK = O THEN READ (CR, /» FORI NCVAL CNTRO157

DO CVALA (1Y) [EOFATS CNTRO158

COMMENT Z DATA INPUT SECTIONS CNTRO159
READ (CR [Nnl, /s TYPE) [ECFED} CNTRO160

IF NOT COMPR (TYPE, "ZnATA™) THEN CNTRO161

BEGIN CNTRO162

WRITECLP»<"CANNOT FIND ZDATA CARD">)} CNTRO163

GO TO gnJEs CNTRO164

END3 CNTRO165

READ (CR» 7/, TYPE, JMAX, IMAX» ORPTS, ZFILE)DS CNTRO166

IMAX ¢ IMAX » 1} CNTRO167

JMAX ¢ JMAX = 13 CNTRO168

COMMENT  DRAW LINES o5 INCHES {ONG AT THE EDGES ON TOP & BOTYTOM OF CNTRO169
BLOCKS FOR MATCHING SECTIONSS CNTRO170

IF BLOCK < NSUB THEN CNTRO171

BEGIN CNTRO172
SYMBOLCO+0,YSTZEX(JUMAX™1)54650UM,90,=8)3 CNTRO173

SYMBOL ¢XSIZEXCIMAX+1) 4425, YSIZEX(JMAX=1)5s465  CNTRO174

DUM,90,=8)3 CNTRO175

END3 CNTRO176

IF BLOCK > o THEN CNTRO177

BEGIN CNTRO178

SYMBOL (0,05 YSIZE» ,6s DUMs 90, = 8)3 CNTRO179

SYMBOL ¢ XSIZEXCIMAX+1)+,25,YSIZE,,6,0UM,90,=8)3 CNTRO180

ENDS CNTRO181

COMMENT  LABEL EACH BLOCK DF THE MAP) CNTRO182
DUM [0} ¢ »BLOCK "3 CNTRO183

SYMBOL (0» 9,5s 15, DyMs 0» 63} CNTRO184

NUMBER €455 945» o155 BLOCKs 0» 0)3 CNTRO185

COMMENT  READ IN AND PLOT ORIGINAL POINTS, CNTRO186
READ THRNUGH POINTS IfF LABL =2 , CNTRO187

DRAW A + FOR EACH POINT WITHOUT LABELING IF LABL # 1 OR 2 CNTRO188

LABEL PQINTS IF LABL = 1 3 CNTRO1R9

FOR K ¢ 1 STEP 1 UNTIL ORPTS DO CNTR0190

BEGIN CNTRO191

IF ZFILE = 1 THEN READ (LR, FMTO06» ORX, ORY, CNTRO192
ORZ) E{SE READ (TAPED, FMTO6s ORXs ORY» ORZ); CNTRO193

1F LABY # 2 THEN CNTRO194
BEGIN CNTRO195
SYMBOL (ORXs ORY, +05, DUMs 0, = 13)3 CNTRO196

IF LABL = 1 THEN CNTRO197
BEGIN CNTRO198

DG ¢« 0} CNTRO199

FOR N ¢ 1 STEP 1 WHILE DG = 0 DO IF CNTRO200
ENTIER (ABS (ORZ) / 10 * N} = 0 THEN CNTR0201

NG € Nj CNTRO202

IF ORZ < 0 THEN DG ¢ DG + 13 CNTR0203

DG ¢ = ,1 x (4 = DG)3 CNTRD204
NUMBER(ORX+DGsORY,«150RZ2051)3 CNTR0205

END3 CNTRO206

END3 CNTRO207

ENDS CNTRO208
COMMENT LABEL LONGITUDE ON TOP AND BOTTOM OF MAPS CNTRO209
IF BLOCK = o OR BLOCK = NSUB THEN CNTRO210
BEGIN CNTRO211
IF BLOEK = 0 AND NSUB # 0 THEN CNTRO212
BEGIN CNTRO213

HGT ¢ 03 CNTRO214

ONC ¢ TRUES CNTRO215

60 TO ONCEJ CNTRO216

END ELSE IF NSUB # 0 THEN CNTRO217
BEGIN CNTRO218

HGY ¢ (JMAX) x YSIZE3 CNTRO219

ONC ¢ TRUE} CNTRO220

60 7O ONCES CNTRO221

END ELSE IF NSUB=n THEN FOR HGT«0sJMAXXYSIZE DOCNTRO222
ONCES BEGIN CNTRO223
FOR LL€DLG STEP DLG UNTIL 60 DO CNTRO224

IF ZLGM/LLS1 THEN CNTRO225

BEGIN CNTRO226

LGMINM ¢ LL3 CNTRO227

LGMIND ¢ ZLGD3 CNTRO228

DIFF ¢ 7LGM =~ LGMINM3 CNTR0229

IF LGMINM 2 60 THEN CNTR0O230

BEGIN CNTRO231

LGMIND ¢ ZLGD + 13 CNTROZ32

LGMINM ¢ LGMINM = 60} CNTRO233

END3 CNTRO234

G0 TO NEXTS CNTRO235

ENDS CNTRO236
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COMMENT 1877,8aMETERS/MINUTE OF LONGITUDE FOR CENTRAL VIRGINUA; CNTROZ237
NEXTs OIFFeDIFFx1477,8/DELXXXSIZE} CNTRO238

FOR LL ¢ DLG STEP DLG UNTIL 60 DO IF CNTRO239

ENYIER (MAXLGM) / LL £ 1 THEN CNTR0240

BEGIN CNTRO241

LGMAXM ¢ LLZ} CNTRO242

LGMAXD « MAXLGD3 CNTRO243

IF LGMAXM = 60 THEN CNTRO244

BEGIN CNTRO235

LGMAXM ¢ 03 CNTRO246

LGMAXD ¢ LGMAXD = 13 CNTRO247

END} CNTRO248

G0 TO NaXT3 CNTRO249

EnD3 CNTRO250

NAXT: NYIME€CLGMIND=LGMAXD)IX60/DLG+(LGMINM= CNTRO251
LGMAXM)/DLGS CNTRO252

COMMENT 1477.8aMETERS/MINUTE OF LONGITUDE FOR CENTRAL VIRGINIAS CNTRO253
DG € DLG x 1477,8 / DELX x XSIZEs CNTRO254

% TICK MARKS FOR LONGITUDE SCALE CNTRO255
FOR LL ¢ 0 STEP 1 UNTIL NTIME DO SYMBOL ( CNTRO256

DIFF + LL x nG, HGT, o1, DUM, 0, = 8)3 CNTRO257

% DRAW LONGITUDE SCALE LINE CNTRO258
PLOT C(CIMAX) x XSIZEs» HGT, 303 CNTRO259

PLAT (DIFFs HGT, 2)3 CNTRO240

IF HGT = (JMAX) x YSIZE THEN HGT ¢ HGT + CNTR0281

«15 ELSE HGT € HGT = ,15; CNTRO262

Fp ¢ LGMIND} CNTR0263

FM ¢ LGMINMS CNTRO264

FOR LL € 0 STEP § UNTIL NTIME DO CNTRO245

BEGIN CNTRO266

IF FM = = DLG THEN CNTRO267

BEGIN CNTRO268

FM ¢ 60 ~ DLGS CNTR0269

FD ¢« FD = 1} CNTRO270

END} CNTRO271

IF FD = LONGMAXD AND FM = LONGMAXM CNTRO272
THEN LGMX ¢ DIFF + LL x DG ELSE IF CNTRO273
FD = LONGMIND AND FM = LONGMINM THEN CNTRO274

LGMN ¢ DIFF + LL x DG} CNTRO275
¥ LABEL LONGITUDE SCALE CNTRO276
% DEGREES CNTRO277

NUMBER(NIFF4+LLXDG=e8,HGT»412,FDs0,0)3CNTRO278
% DEGREE SYMBOL CNTRO279

SYMBOL (DIFF + LL X DG = +1, HGT + CNTRO280

«08, 407> DUMs 0, = 5)} CNTRO281
% MINUTES CNTRO282

NUMBER(NIFF+LLXDG=a8,HGT»012,FM»0,0)3CNTRO283
¥ MINUTE SYMBOL CNTRO284

SYMBOL ¢DIFF + LL X DG + +3, HGT + CNTRO28S

108, +07» DUMy, O, = 8)3 CNTRO286

IF FM S LGMAXM AND FD = LGMAXD THEN CNTRO287

G0 TO Lg6O3 CNTRO288

FM € FM = DLG} CNTRO289

END3 CNTR0290

LGN IF ONC THEN GO To FINLGS CNTRO291

END3 CNTRO292

FINLGS CNTRO293

END3 CNTR0O294

COMMENT LABEL LATITUDE ON BOTH SIDES OF ALL BLOCKS? CNTR0295
FOR SD ¢ CIMAX) x XSIZE, 0 DO CNTRO296

. BEGIN CNTRO297
COMMENT - FIND MINIMUM LATITUDE LOCATIONS CNTRO298
MINLAT € MAXLAT ¢ FALSE} CNTRO299

IF BLOCK = 0 THEN CNTRO300

BEGIN . CNTRO301

FOR LL ¢ DLT STEP DLT UNTIL 60 DO IF CNTRO302

ENTIER (ZLTM) / LL S 1 THEN CNTRO303

BEGIN CNTRO304

LTMINM ¢ LL + DLTS CNTRO305

LTMIND ¢ ZLTDS CNTRO306

DIFF & | TMINM = ZLTM3 CNTRO307

IF LTMINM 2 60 THEN CNTRO308

BEGIN CNTRO309

LTMINM ¢ LTMINM = 603 CNTRO310

LTMIND € LTMIND + 13 CNTRO311

END} CNTRO312

G0 TO FxT3 ) CNTRO313

END} CNTRO3t4
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COMMENT 184948=METERS/MINUTE OF LATITUDE FOR CENTRAL VIRGINIAS
FXTt DIFF ¢ pIFF x 1849,8 / DELY x YSIZE}
TMIN ¢ DIFFJ
ENDS
COMMENT 1849 ,8sMETERS/MINUTE OF LATITUDE FoR CENTRAL VIRGINIAS
DT ¢ DLY % 1849,8 / DELY x YSIZEs
% DRAW LATITUDE SCALF LINE
PLOT (sD» 0, 3)3
PLOT (sD» YSIZE x (JUMAX)» 233
IF TMIN = DT > O THEN
BEGIN
TMIN ¢ TMIN « DT}
LYMINM & LTMINM = DLT}
IF LTMINM < 0 THEN
BEGIN
LTMIND « LTMIND = 13
LTMINM ¢ LTMINM + 603
END3
ENDS
NTIME « 03
FOR LL ¢ TMIN STEp DT UNTIL YSIZE x (JMAX) 0O
BEGIN
% DRAW TICK MARKS ON LATITUDE SCALE
SYMBOL (SD» LL» +1s DUMs» 90, = 8)3
NTIME € NTIME + 1}
LASTA ¢ LL3
END3
FM € { TMINMS
FD ¢ LTMIND}
IF SD = 0 THEN SD ¢ = 1,2 ELSE SD ¢ SD + .13
FOR LL ¢ O STEP 1 UNTIL NTIME = 3 DO

BEGIN
If FD = LATMIND AND FM = LATMINM THEN
BEGIN
MINLAT & TRUES
LTMN ¢ TMIN + DT x LLJ
END}
IF FD = LATMAXU AND FM = LATMAXM THEN
BFGIN
MAXLAT « TRUES
LTMX ¢ TMIN + DT x LL3
ENDS
LaBFEL LATITUDE SCALE

® 2

DEGREES
NUMBER(SD» TMIN+DTXLL=,0654125FD»0,0)3
¥ DEGREE SYMBOL

27

CNTRO315
CNTRO316
CNTRO317
CNTRO316
CNTRO319
CNTRO320
CNTRO321
CNTRO322
CNTRO323
CNTRO324
CNTRO325
CNTRO326
CNTRO327
CNTR0328
CNTR0O329
CNTRO330
CNTRO331
CNTRD332
CNTRO333
CNTRO334
CNTR0O335
CNTRO336
CNTRO337
CNTRO338
CNTRO339
CNTRO340
CNTRO331%
CNTRO342
CNTRO343

_CNTRO344

CNTRO345
CNTRO346
CNTRO347
CNTRO348
CNTRO349
CNTRO350
CNTRO3S1
CNTRO352
CNTRO3S3
CNTRO354
CNTRO355
CNTRO356
CNTRO3S57
CNTRO358
CNTR0359
CNTRO360

SVMBDL(SD+.7,TMIN+DT‘LL*.08».07:DUM,0’-5)ICNTR0361

% MINUTES
NUMBERCSD+ o4, TMIN+DTXLL=:06,5012sFM,050)3
% MINUTE SYMBOL
SYMBOL (SD + 1.1, TMIN ¢ DT x LL + ,08,
+07s DUM, 0, = 8)3
FM € FM + DLTS
IF FM 2 60 THEN
8FGIN
FM ¢ FM = 603
FD ¢ FD + 13
ENDS
END3
LAST ¢ ySIZE x JMAX = LASTAS
END3
LYMINM « FM3
LTMIND ¢ FD)y
TMIN € DT = LAST + 2 x XSIZE}
IF BLOCK=NSyUR AND LTMX30 THEN
BEGIN
LTMXeYSTZEXJMAXS
MAXLAT«TRUES
ENDJ
X DRAW INNER BOX
IF MAXLAT AND MINLAT THEN
REGIN
PLOT (LGMN, LTMN, 3)3
PLOT (LGMN, LTMX» 213
PLOT C(L6GMXs LTMX» 1)3
PLOT (LGMX, LTMN, 1133
PLOT (LGMN, LTMN,» 1)}
END ELSE IF MINLAT AND NOT MAXLAT THEN

CNTRO362
CNTRO363
CNTRO364
CNTR0345
CNTRO366
CNTRO367
CNTRO368
CNTR0369
CNTRO370
CNTRO371
CNTRO372
CNTRO373
CNTRO37Y
CNTRO375
CNTRO376
CNTRO377
CNTRO378
ENTR0O379
CNTRO380
CNTRO381
CNTRO382
CNTRO383
CNTRO384
CNTRO385
CNTRO386
CNTRO3S7
CNTRO388
CNTRO389
CNTRO390
CNTRO391
CNTRO392
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BEGIN
PLOT (LGMN,
PLDT (LGMN,
PLOT (LGMX,
PLOT (LGMX,
80X ¢ TRUES

END ELSE IF MAXLAT AND NOT MINLAT THEN

REGIN
PLOT (LGMN,
PLOT CLGMN,
PLOT (L GMX,
PLOT (LGMX,

BOX ¢ FALSE}

END ELSE IF BOX THEN

BEGIN
PLOT (LGMN,
PLOT (LGMN,
PLOT (LGMX,
PLOT C(L6MX,

END3

422 22 ST FE 22 TR 2 22 Y]

COMMENT SET UP INNEX PARAMETERS)

J e
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CNTRO393
9, 333 CNTRO394
LTMN, 2)3 CNTR0395
LTMN, 1)3 CNTRO396
9, 113 CNTRO397
CNTRO398
CNTRO399
CNTRO400
0, 3)3 CNTRO&OY
LTMX, 223 CNTRO402
LTMX, 1)3 CNTRO4O3
0s 1)1 CNTRO404
CNTRO405
CNTRO406
CNTRO4O7
9s 3)3 CNTROGOS
0, 2)3 CNTRO409
9, 323 CNTRO410
0 2)3 CNTRO411
CNTRO412
CNTRO413
CNTRO&14
CNTRO415

JA [0) ¢ JR [0) ¢ JA [2) ¢ JA [3] ¢ JA (1] ¢ JA [2] CNTRO416

« 1B [2) & 1A (4] ¢« IA [O) ¢ U3
JAT11€JBI13eJBI2)1¢JBI3V1€UBLATCIMAX=Y=1}
IBEOYIBI11eTAL3)€IRIIVCIBIUICIMANU=1)

JA L[4

COMMENT READ IN 7 ARRAYS

N « 1

FORJ JMAX nn IF ZFILE=y
READ(CR,FMTO7,FORI IMAY DG Z[J,11)(EOQFC) ELSE
READ(TAPED,FMTO7,FORI IMAX DO Z2[Js1))(EDFCIS
IMAX € ZMIN & Z [JA (07, TA (011}

N ¢ g
K ¢ I

FOR 4 ¢ JA 1ol STEP 1 yNTIL N DD FOR T ¢ 1A [0)

1« J 4+ 13

MAX + ¢}

B [41 + 13
B [8) 4 1

CNTROGLT
CNTRO418
CNTROU19
CNTRO420
CNTRO421
CNTRO422
THEN CNTRO423
CNTRO4?4
CNTRO425
CNTRO426
CNTRO427
CNTRO428
CNTROG29

STEP 1 UNTIL XK 00 IF Z [Js» 1) < ZMIN THEN ZMIN ¢ 2 [CNTRO430

COMMENT DETERMINE ADJUST,

Js I ELSE tF Z €J, 1) > ZMAX THEN ZMAX ¢ 7 [Js 133 CNTRO431
IF NOY SPECIFIEDS CNTRO&32

IF ADJST THeN CNTR0O433
BEGIN CNTRO434
A ¢ ABS (ZMAX)3 CNTRO435

8 ¢ ABS (ZMIN);3 CNTRO436

IF A ¢ B THEN A ¢ B3 CNTRO437

1 € 0,43483 x LN (a)} CNTROG438
ADJUST ¢ 10 * (I - 9)3 CNTROA39
ADJUST? ¢ ADJUST x PS CNTR0440

END ELSE 1F ADJUSTZ = 0 THEN ADJUST2 « ADJUST x PSH CNTRO441

IF CARRA THeN CVP ¢ O FLSE

BEGIN

IF ZMIN > MINCV THEN A ¢ ZMIN ELSE A ¢ MINCV3
CVALCENTIERCABSCA/DELCV)IXDELCYXSIGNCA)YS

IF ABS ¢CVAL = A)

ADJUST THEN CVAL « CVAL + DELCVS

CNTROAA2
CNTRO&43
CNTRO4A4,
CNTRO445
CNTRO446
CNTROAAT

# 0 AND ABS (CVAL = A) <

IF ZMAX<MAXCV THEN ENDCV¢ZMAX ELSE ENDCVeMAXCV CNTRO448

ENDS CNTRO449

EOFt RESETT (¢CNDE [01)3 CNTRO450

GO To QuiTs CNTROGSY
EOFEs WRITECLP»<"TRYING TD READ zDATA CARD, BUT NO "CNTR0452
#MORE CARDS IN FILE">)} CNTROA4S53

GO TO EQJE} CNTRO454
EOFAS WRITECLP»<"TRYINs TO KEAD IN CONTOUR LEVELS, "CNTRO455

#BUT NO MORE CARDS IN FILE™>)} CNTRO456

GO0 TD EnJES CNTROAST
EQFCS WRITE(LPs<"END=OF«FILLE OCCURRED WHILE READING"CNTRO458

® GRID">3} CNTRO4S9

G0 To EDJES CNTRO460
COMMENT END OF Z DATA INPUT BLOCKS CNTRO&61
QUIT: CNTROG62

END3 CNTRO463
1L T S R R R I ] CNTROG6S

FORI 127 DO PCODE (I3 ¢ 03 CNTRO465
IF CPI > 0 THEN CNTRO466
BEGIN CNTRO467
INTEGER I, . It, J1, g@23 CNTRO468
LABEL POLEIT, ENDLOOPS CNTRO469

% SETS PCODE 7O SUPPRESS SECONDARY CONTOURS IN HIGH GRADIENT BLOCKS CNTRO4TO
S22 Y YT T2 L 2T S CNTRO4T
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STREAM PRUCEDURE SETP (A, 8)3
VALUE B3
BEGIN
Dl « a3
SKIP 8 DB3
DS ¢ SEY
END3
FETIXTTS RIS 2R 20 00 4
%% NOTE J AND 1 RpVERSED FROM NNRMAL INDEXTNG CONVENTION
FOR I ¢ JA r03 STEP 1 uNTIL JB (4] DO

BEGIN
Il ¢« 1 + 13
Je2 ¢ 1 x 23
FOR J ¢ IA [0) STEP 1 UNTIL IB fa4l 0O
BEGIN
Ji ¢ J + 13

1P ABS (C(Z (1, J3 = Z [I1, 422 /7 LX) >
¢P1 THEN GO TO POLEITS
IF ABS ((z {1s J11 = Z (11, JID) /7 LX) >
CPY THEN GO TO POLEITS
IF ABS €(Z [1» J3 = Z {I» J1)) / LY) >
CPI THEN GO TO POLEIT}
1F ABS ((Z [1is J1 = Z [I1» J13) /7 LY) >
cP1 THEN GO TO POLEITS
IF ABS ((Z {1» J} = Z {11, 413) / LD} >
CPY THEN GO 7O POLEITS
IF ABS (CZ C1s J1} = Z (11, JD) / LD) >
cpt THEN GO TO POLEITS
Gn TO ENDLOOPS
POLEITS SETP (PCODE [JQ23s 1)}
ENDLOOP$
END
END3
END3
Xii*iig*iﬁi‘ti*i'.*ﬁ*
COMMENT ITERATIVE CONTROL FDR EACH CONTOUR VALUES
PRIMF ¢ TRUE;
WHILE (CARRA AND CYPSNCVAL) DR (NOT CARRA AND CVALSENDCV
AND C(CVAL=ENDCV nR ABS(ENDCV=CVAL)>ADJUSTY) oo
BEGIN
IF CARRA THEN
BEGIN
CVAL « CVALA [CVP1Y3
IF CVAL<ZMIN OR CVAL>ZMAX THEN GO TO SKIPCON
END ELSE IF PRIMC > 0 THEN
8EGIN
TEMP « ABS (CVAL /s PRIMC)3
TEMP « ENTIER (ABS (ENTIER (TEMP + 0,0005) =
TEMP) x 1000)3
IF TEMP=0 THEN PRIMF¢TRUE ELSE PRIMFeFALSE

END3
COMMENT CONTOUR TRACING AND DRAWING SUB=BLNCK, LEVEL 33
Trnkdhynhkkdhhrhpnhd
BEGIN
COMMENT PARAMETER DESCRIPTIONS,
20,38 GRID VALUES,

10,008 GRID BLOCK INDICES.
SIDES (=0 TO 3) ENTRY SIDE OF CONTNURS
SIDE=2
20J041,100+ Z1JQ4+1,10+413+
SIDE=1 SINE=3
20492101+ 2000,10+41) +
SIDE=0

SGRID! C(=TRUE) START OF ¢ONTOUR SCaN

CVALS CURRENT CONTOUR VALUE,

CIsCJLY® ARRAY OF X=Y POINTS DEFINING CONTDUR LINE,

POINTS! NUMBER OF POINTS IN CI,CJe POINTS TO NEXT ELEMENT
T0 BE FILLED.
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CNTRO472
CNTRO473
CNTRO474
CNTROA7S
CNTRO4T76
CNTRO477
CNTROAT8
CNTRO4T79
CNTRO4B0
CNTROSBBY
CNTRO482
CNTRO483
CNTRO4B4
CNTRO48S
CNTRO486
CNTRO4RT
CNTRO488
CNTR0489
CNTRO490
CNTRO491
CNTRO492
CNTR0493
CNTRO494
CNTRO495
CNTRO496
CNTRO49T
CNTRO498
CNTRO499
CNTROS00
CNTRO501
CNTR0O502
CNTRO503
CNTRO504
CNTRO505
CNTRO506
CNTROS0O7
CNTROS508
CNTR0509
CNTRO510
CNTROS511
CNTRO512
CNTRO513
CNTRO514
CNTRO515
CNTRO516
CNTROS517
CNTRO518
CNTRO519
CNTRO520
CNTRO521
CNTROS522
CNTRO0523
CNTRO524
CNTR0525
CNTRO526
CNTRO527
CNTRO528
CNTR0529
CNTRO530
CNTRO531
CNTROS32
CNTR0533
CNTRO534
CNTRO535
CNTRO536
CNTR0O537
CNTRO538
CNTR0539

NUMXsNUMYs NUMBER OF SUB=GRID BLOCKS WHEN INTERPOLATING IN X & YCNTRO540

DXt SUB=GRID X INCREMENT (={/NUMX)

DYt SUR=GRID Y INCREMENT (=1/NUMY) 3
BOOLEAN TERMsFTERM» TRM»SGRIDJ
LABEL BUSTED» RECASE}
ARRAY wf0131,CJsC7£081022)3
INTEGER 1Q5JQ,JQ8,MODE»JSs1S»SSsSIDES 11512501

J2,CONL»SLsJQ2S

DEFINE 71 = W [1) #»
Z2 = W 10) #»
23 = W 121 %,
24 = W £3) #3

CNTRO541
CNTRO542
CNTRO543
CNTRO544
CNTRO545
CNTRO546
CNTRO54T
CNTRO0548
CNTRO549
CNTROSS0
CNTRO551
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3 e Y S TR LI CNTRO552

PROCEDURE PLOTITS CNTR0553

| BEGIN CNTROS5S54
INTEGER I,KsaPToPT,IMIN,JMINS CNTRO555

REAL YMIN,DCI DCUsMINI,MAXT,MINJ,MAXJS CNTRO556

LABEL NOLABLE,LBB1,LBB} CNTRO557

b AR D T Ny Y TP CNTRO558

PROCEDURE LARLE (CPT, PT, LBB1)J CNTRO559

| INTEGER CPT, PT3 CNTRO560
| LABEL LBB13 CNTRO561
| BEGIN CNTRO562
LABEL LR»LB1,LB23 CNTROS63

REAL DIF,THETASSP,LSP,CUFTS CNTRO564

BOOLEAN CHK3 CNTRO565

INTEGER DIGIT, I3 CNTRO566

DIGIT ¢ 03 CNTROS67

CHK ¢ FaALSE} CNTRO568

FOR I ¢ 1 STEP 1 WHILE DIGIT = 0 DO CNTRO569
IF ENTIER C(ABS (CVAL) 7 10 « I) = 0 CNTRO570
THEN DIGIT « I + 43 CNTROS571
IF CVAL < 0 THEN DIGIT « DIGIT + 13 CNTROS572
IF DIGIT<6 THEN LSP¢(6=DIGIT)/10s CNTROS73
IF NDEC>0 THEN DIGITDIGIT+NDEC*+1; CNTRO574

SP € DIGIT x .13 CNTROS75
LBs FOR I€1 STEP 1 WHILE DIFSSP DO CNTROS76
BEGIN CNTROS77
IF CPT+121022 THEN GO TO LB1j CNTRO578
DIF€ABS(CIICPTI=CIICPT+I)} CNTROS79

PT ¢ I3 CNTR0O580

END3 CNTRO581
PT ¢ CPT + PT3 CNTROS582
IF ABS ¢CJ [CPT] = ¢J [PT1) > ,3 CNTROS583
THEN GO TO LB13 CNTRO584
THETA ¢ O3 CNTRO585
IFf PT>PnINTS THEN CNTROS86
LB1s BEGIN CNTROS87
DIF ¢ 0} CNTRO588

FOrR I€1 STEP 1 WHILE DIFS,3 DO CNTRO589
BEGIN CNTRO590

IF CPT + I 2 1022 THEN G0 CNTR0S91

T0 LB23 CNTRO592

DIF ¢ ABS (CJ [CPT] = CJ [ CNTRO593

CPT + 11)3 CNTR0594

PT ¢ I} CNTR0595

END3 CNTRO596

PT ¢ CPT + PT3 CNTRO597

IF PT>POINTS THEN CNTRO598

Lp2: BEGIN CNTRO599
IF CHK THEN GO TO LBB1J CNTRO600

CPT ¢ 13 CNTRO601

DIF ¢ 03 CNTR0602

CHK ¢« TRUES CNTRO603

60 TO LB CNTRO604

END3 CNTRO605

IF CJ (CPT) > €J [PT] THEN CJPT CNTRO60S
¢ £J [PT] ELSE CJPT ¢ CJ [CPT13 CNTRO607
END ELSE CJPTe(CJYICPTI+CJIPTII/2} CNTRO608

% LABEL CONTOUR LEVE CNTR0609
IF CI1 [cPT) < CI [PT) THEN NUMBER (- CNTRO610
CI [CPT1 = LSP» CJPT, .10, CVAL, CNTRO611

THETA, NDEC) ELSE NUMBER (CI [PTJ =« CNTRO612
LSP» CJUPT» ,10» CVAL» THETA» NDEC)} CNTRO613

ENDS CNTRO614
L e Y I S L L] CNTRO615
PROCEDURE MINMAX (ARR, NPT, MIN, MAX» K)3 CNTRO616
ARRAY ARR (033 CNTRO617
REAL MIN, MAY3 CNTR0618
INTEGER NPT, K3 CNTR0619
BEGIN CNTR0620
INTEGER 13 CNTRO621

MIN ¢ MaAX ¢ ARR [113 CNTR0622

FOR I ¢ 2 STEP 1 UNTIL NPT DO CNTRO623
BEGIN CNTRO624

IF MIN > ARR [1] THEN CNTRO625

BEGIN CNTRO626

MIN ¢ ARR [1}} CNTRO627

K ¢ I3 CNTR0628

END ELSE IF MAX < ARR [I] THEN CNTRO629

MAY ¢ ARR [I113 CNTR0630

END3 CNTRO631
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EnD3

Fhhkh kg ekt k kg bk

% SCALE ARRAYS

LBB1:

X DRAW CONTOUR TO

FOR I ¢ POINTS STEP = 1 UNTIL 1 0O
BEGIN
¢l [1} ¢ CI {1 = 133
CJ [I] ¢« CJ &I = 113
END3
DeY ¢ 1.0 7 ¥SIZES
DcJ ¢ 140 / vSIZ2€E}

SCALES (CI» POINTS», 0s OCI» 1)}
SCALES (Cy» POINTSs, 0, DCJs 1)}
IF CONL#1 THEN
BEGIN
IF ENTIER (CVAL / 10) = CVAL / 10
THEN FOR I ¢ 1s 2 DO LYNE (CI» CJ»
POINTS, 133
LYNE (Ct» CJs POINTS, 1)}
GO TD NNLABLES
END3
MINMAX (CI» POINTSs MINI» MAXI» IMINDS
MINMAX (Cy» POINTS, MINJs MAXJs JMINDS
1F (CT [1) # CI [POINTS) OR CJ 1) # CU I
PAINTS)) THEN IF POINTS # 1022 AND (MAXI
= MINI) < o5 AND (MAXJ = MINJ) < .5 THEN
Gn TO LBB1 E¢SE CPT ¢ ENTIER ((PDINTS + 1§
) /7 2) ELSE
BEGIN
IF €1 (1) = CI [PDINTS) AND CJ [1) =
CJ (POINTS] THEN CPT ¢ JMINZ
IF CPT > 1000 THEN CPT ¢ 9003
ENDS
LASLE (CPT, PT, LEB1)S
IF CPT = | THEN GO TO LBBJ
ONE SIDE oOF | ABEL
IF ENTIER (CvAL 7/ 10) = CVAL / 10 THEN
FoR 1 ¢ 1, 2 DU LYNE (CI, Cy, CPT, 1)3
LYNE (€1, CJ, CPT» 1)3
LBB: CPT ¢ PNINTS = PT + 13
FOR I & 1 STEP 1 UNTIL POINTS = PT + 1 DO
BEGIN
CI [1] ¢
CJd {I) «

€I {1 + PT = 133
CJ [T + PT = 1)3

ENDJ
% DRAW CONTOUR TO THp OTHER SIDF OF LABEL

END3

BEGIN

1f ENTIER (CvAL 7 10) = CcVAL / 10 THEN
FOR 1 ¢ 1, 2 DD LYNE (CI, CJ» CPT, 123
LYNE (CI» CJ, CPT» 133

NOLABLE: POINTS ¢ 03

Fh Rk p kR kR A E A N kh

STREAM PROCEDURE sCLEAR (A)3
DY ¢ A}

END}

4 €32 (32 (S«IP 0HJ
Ds ¢ 5 RESETY))

Frhkh kAR ARk h ks

INTEGER STREAM PRNCEDURE GETCHAR (A, C)3
VALUE ¢
BEGIN
SY ¢ A3
St € SI + CJ
Dt € LOC GETCHARS
D§ ¢ 7 LIT "o"}
DS ¢ CHR
END}
S T T2 2 LR 2T A0S 22
STREAM PROCEDURE | DADCHR (As C» V)3
VALUE ¢» V3
BEGIN
DY ¢ A}
DY ¢« DI + C3
St « LOC V3
Sy ¢« SI + 73
Ds ¢ CHR
END}

Ehhhthpahrkht kbt hphnd
PROCEDYRE RIGHT (LL» Ms NNJ3
INTEGER LL» Ms NNj
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CNTR0632
CNTRO0633
CNTRO634
CNTRO635
CNTRO636
CNTRO637
CNTRO638
CNTRO639
CNTRO640
CNTROG641
CNTRO642
CNTRO643
CNTROG44
CNTRO645
CNTROGA6
CNTRO647
CNTRO648B
CNTRO649
CNTRO650
CNTRO651
CNTR0652
CNTR0653
CNTRO654
CNTRO655
CNTR0656
CNTRO657
CNTRO658
CNTRO659
CNYR0660
CNTRO661
CNTRO662
CNTRO663
CNTRO664
CNTR0O665
CNTRO666
CNTRO667
CNTRO668
CNTRO669
CNTRO670
CNTRO671
CNTROG72
CNTR0O673
CNTRO6T74
CNTRO675
CNTRO676
CNTRO677
CNTRO678
CNTRO679
CNTRO6A0
CNTRO681
CNTR0O682
CNTR0683
CNTRO6B4
CNTR0685
CNTRO686
CNTRO6AT
CNTRO68B
CNTRO689
CNTR0O690
CNTRO691
CNTRO692
CNTRO693
CNTRO694
CNTR0O695
CNTR0696
CNTRO697
CNTR0698
CNTRO699
CNTRO700
CNTRO701
CNTRO702
CNTRO703
CNTRO704
CNTROTOS
CNTRO706

"CNTRO707

CNTRO708
CNTROTO9
CNTRO710
CNTRO711t
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BEGIN

BOOLEAN RIGHS
CASE SIDE OF
BEGIN

END3
1r RIGH THEN

BEGIN

RIGH ¢ nNOT BOOLEAN (GETCHAR
JO8l, Iq) » (47 ¢ 1133
RIGH ¢ NDT BUODLEAN (GETCHAR
Je8l, Ia) . (44 3 1103
RIGH ¢ NGT BUDLEAN (GETCHAR
Ja8l, In) o (45 : 1))
RIGH ¢ NOT BUOLEAN (GETCHAR
Je8l, I19) . (46 ¢t 1133

LL ¢ 33
M e =13
NN ¢

END ELSE

BEGIN

END3

END3

LL € &3
M ¢ 3
NN ¢ 3

[ T R T T T T S T P T Y
PROCEDYRE SETS

BEGIN

INTEGER J» 1, K3

K ¢« GETCHAR (CODE [JQ@8)» @)}

1F ABS (SL = SIDE) = 2 OR K , [43
0 THEN J ¢ 16 ELSE

BFEGIN

END3
J e K & J 431 433 513
LOADCHR (CODF [4adls, 14, J)3

END3

J ¢ 03

(CODE [

(CODE (

(CODE ¢

(CODE

5] ¢#

FOR 1¢0 STEP 1 UNTIL 3 DO IF WII)>

CVAL THEN JeJ+1 ELSE JeJ=13
IF b # 0 THEN J € 16 ELSE
BEGIN

FOR I « SL, SIDE D0 CASE 1 OF

BEGIN
J € J o+ 83
J e J o+ 43
J o€ J o+ 23
J e J o+ 13
END

END

Ehhk ek pgnhhknhhdtdanks
BODLEAN STREAM PRNCEDURE CHK2 (A, B)3

VALUE a1

BEGIN
DA
Ds
St
STy
IF

END3

.
.
*
€
S

LOC CHK23
7 LIT "o*3
A3

SI + B}

b e I F T P
BOOLEAN PROCEDURE CHECKS

BEGIN

INTEGER I3
1 ¢ GETCHAR (CODE tJeg), I8);
1F 1>15 THEN CHECKeFALSE ELSE CASE SIDE OFCNTRO777

BFGIN

ENDS

END3

CHECK ¢ NOT BOULEAN (@ . (44
CHECK ¢ NOT BOOLEAN (I , (45
CHECK ¢ NOT BOOLEAN (I . (46
CHECK € NOT BOULEAN (1 . [47

[ T e T
PROCEDYRE ZSHIFTS

BEGIN

CASE SIDE OF

BEGIN

BEGIN
21 ¢ 733

B THEN DS¢LIT 1" ELSE DSeLIT "o0%)

1133
1133
1133
1133

CNTRO712
CNTRO713
CNTRO714
CNTRO715
CNTROT16
CNTROT17
CNTRO718
CNTROT19
CNTRO720
CNTRO721
CNTRO722
CNTRO723
CNTRO724
CNTRO725
CNTRO726
CNTRO727
CNTRO728
CNTRO729
CNTRO730
CNTRO731
CNTRO732
CNTRO733
CNTROT 34
CNTRO735
CNTRO736
CNTRO737
CNTRO738
CNTROT39
CNTROT720
CNTRO741
CNTRO742
CNTRO743
CNTRO7a4
CNTRO745
CNTRO746
CNTRO747
CNTRO748
CNTRO749
CNTRO750
CNTRO751
CNTRO752
CNTRO753
CNTRO754
CNTRO755
CNTRO756
CNTRO7S7
CNTRO758
CNTRO759
CNTRO740
CNTRO761
CNTRO762
CNTRO763
CNTROT64
CNTRO765
CNTRO766
CNTRO7A7
CNTRO748
CNTROT69
CNTRO770
CNTRO771
CNTRO772
CNTROT?3
CNTRO774
CNTRO775
CNTROT776

CNYRO778
CNTRO779
CNTRO780
CNTRO781
CNTRO782
CNTRO783
CNTRO784
CNTRO785
CNTRO786
CNTRO787
CNTRO788
CNTRO789
CNTRO790
CNTRO791
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22 ¢« 743 CNTRO792
Z3 ¢ AJUST (Z 146 + 1, 101)3 CNTRO793
24 ¢ AJUST (7 [JQ + 1, 1@ + 11) CNTRO794

END3 CNTRO795

BEGIN CNTRO796

It ¢ 223 CNTRO797

23 ¢ 743 CNTRO798

22 ¢« AJUST (Z [JQ, 10 + 1))} CNTRO799

24 ¢ AJUST (2 [JQ + 1s IQ + 11) CNTROBOO

END; CNTRO801

BEGIN CNTROB02

13 ¢ 21} CNTROB03

4 € 72} CNTROBOS

21 ¢ AJUST (7 Ja, 1Q1)} CNTROB0OS

22 ¢ AJQUST (Z (J8, 16 + 1)) CNTROBOG

END3 CNTROBO7

BEGIN CNTROB08

2 € 731 CNTROB09

24 € 733 CNTRO810

21 € AQUST (Z [J9, 1681} CNTROB11

73 ¢ AJUST (7 Cua + 1, 1a@1) CNTROB12

END3 CNTR0813

END CNTRO814

END3 CNTROB15
Ehekkwah kb hdkdahd CNTRO816
PROCEDYRE TRACES CNTROB17
BEGIN CNTROB18
% DETERMINES EXIT SIDE FOR FOLLAWING SECONNARY CONTOURS THROUGH CNTROB19
% POLED BLOCKS CNTRO820
INTEGER LL» M» NN» I» Ks Ls NJ CNTROB21
LABREL FND2} CNTR0O822
DEFINE J = STDE #3 CNTRO823

IF NOT SGRID THEN ZSHIFT ELSE SGRID¢FALSEJCNTR0824
RIGHT (Li, M, NN)} CNTRO825

L ¢ SIDE + Ly CNTROB826

N « SIDE + NN3 CNTROB27

FAR I « L STEP M UNTIL N DO CNTROB28
BEGIN CNTR0829

J e 1 « (8461 213 CNTROB30

K ¢ (1 « 1) « L4 ¢ 23 CNTRO831

IF (W [J) = GVAL) o [1 3 1) # (W [K] CNTROB32
= CVAL) » {1 1 11 THEN GD To FND2 CNTROB33

END3 CNTRO834

FND23 CNTROB35

END3 CNTROB36

FR Ak kAR E RN RN CNTROB37

BOOLEAN STREAM PRNCEDURE POLED (A, B)3 CNTR0OB38

VALUE B3 CNTROB39

BEGIN CNTROB40O

D1 ¢ LOC POLEDS CNTROB41

DS ¢ 7 LIT "o"} CNTROBa2

ST € A3 CNTROB43

SKIP B SB3 CNTROBa44

1F SB THEN DS¢LIT "1® ELSE DS¢LIT "O"; CNTR0B45

ENDJ CNTRO846

b4 T 22222222 2 22 2 1) CNTROB4T

PROCEDURE SUBGRIDJ CNTRO848

BEGIN CNTROB249

COMMENT THIS ROUTINE INTERPOLATES AND TRACES COUTOUR THROUGH A GRID BOX.CNTRO850
THE RASIC GRID IS DIVIDED INTC A SUB=GRID WHOSE 7 VALUES ARE CNTROBS1
DETERMINED (AS NEEDED) BY PSEUDD=SPLINE INTERPOLATION, CNTROB52
THE CONTAUR IS THEN TRACED THROUGH THE SUB=GRID SIDES WITH CNTRO853
X=Y VALUES DETERMINED By LINEAR INTERPOLATION OF THE SUB=GRID CNTRO854
VALUES, CNTRO855
THE EXIT SIDE IS RETURNED TO THE MAIN TRACING ROUTINE ALONG CNTR0O8S56
WITH RE=ENTRY DATA,. CNTROB57
LOCAL PARAMETER DESCRIPYIONSS CNTR0BS8
FIELDC»)1 IMAGE OF BASIC GRID BLOCK, CNTR0B59
15,458t SUB»GRID INDICES, CNTRO8B60
AL3: PSEYUDOwSPLINE COEFFICIENTS, ‘ CNTRO861
POINTA»POINTB2Z1,22523,74% TEMPDRARY Z SUB=GRID DATA. CNTRO862
SSIDEt SUR=GRID SIDE INDEX. SAME CONVENTION AS SIDE CNTR0863
OWN ARRAY A[013,038),W{033)3 CNTROB64

REAL POINTA, POINTB» DELTA, X0, Y3 CNTROB65

INTEGER 1sLL,MsNNsKsSSIDESNUMBER,L NS CNTROBG6

OWN INTEGER 1Ss JSJ CNTROB67

DEFINE Z1 = w {11 #» CNTROB68

22 = W [01 #, CNTROB69

I3 = W (21 %, CNTRO870

24 = W [3) #, CNTRO8TY



VIRGINIA DIVISION OF MINERAL RESOURCES

BE
COMMENT THIS SECTION DETERMINES FNTRY PTs

X = X0 #, CNTROB72
J = SIDE #3 CNTROB73
FORMAT FMTOL1¢"SUBGRID:s NO ENTRY"), CNTROB74
FMTO2¢"SUBGRIDS NO EXIT™)} CNTROB75

LABEL FND1,FND23 CNTROB76
RN Ak ke kA h gk ok * CNTROB77
PRNCEDURE COFFFC (IQ, 4@)3 CNTROB78
INTEGER 1@, )93 CNTROB79
BEGIN CNTROBBO
INTEGER JJd» J» 1I, Is K3 CNTROBS1
DEFINE wit = Z (JJs 11] #. CNTROB82

Wwi2 = 2 [JJ, II + 11 %, CNTROBR3

W13 = Z (JJs 11 + 21 #, CNTRO884

W21 = 2 {JdJ + 1, 11 %, CNTROBBS

W22 = Z {(JJ *+ 1, 11 + 1) # CNTROBARG

W23 = 2 {JJ + 1, 11 ¢ 2} 4, CNTROBS7

W31 = 2 {yd + 2, 111 #, CNTROBAS

W32 = Z [JJ + 2, 11 + 1] %, CNTROBRY

W33 = Z [JJ + 2, 11 + 23 % CNTROB90O

P5 = 0.5 #, CNTROB91

P4 = 0,25 #; CNTROB92

Jd e J@ = 13 CNTROB93

FOR g ¢ 0, 2 DO CNTROB94
BEGIN CNTROBOS

II ¢ Ig = 13 CNTRO896

FOrR I ¢ 0, {1 0O CNTROBG7

BEGIN CNTROB9S

K e J+ I3 CNTROB99

A [K» 8] ¢ w223 CNTRO900
ALK»TI€PSXx(W32%W12)3 CNTRO901

ALK, 63¢PSx(W12+4W32)=ATK»8)13CNTR0902
A[K»S)ePSx(W23=W21)3 CNTROY903
ALK»4)ePldx(Wiloni3=W3l+ CNTRO904

W33)3 CNTRO90S
ALK»3JePAX(W134W33=W11" CNTRO906

W31)*=A[K»S513 CNTROS07
ALKs21¢P5x(W21+W23)~AIK,B815CNTROS08

ALKs 11¢PA4X(NIL1+HW33=WE11=W13ICNTRO909

~A(Ks733 CNTRO910

ALK OJ€PUX(WIT+WIZ+WEIL+WI3ICNTRO911
=Al{KsBl=ALK,6)1=ALK»213 CNTRO912

I1 « I@ CNTRO913

ENNS CNTRO914

Jd o€ Jo CNTRO915

END3 CNTR0O916

ENN3 CNTRO917
[ £ TR T T Ty T I CNTRO918
REAL PRODCEDURE ZVAL (X, Y)3 CNTRO919
VALUE X» Y3 CNTRO920
RFAL X» Y3 CNTR0921
BEGIN . CNTRO922
b Y T T Y CNTR0923
REAL PRNCEDURE ZIT (X, Y, 133 CNTRO924
VALUE X, Y, I3 CNTR0O925

REAL X» Y3 CNTRO926
INTEGER I3 CNTRO927
BEGIN CNTRO928

ZIT ¢ (CCA [1s 01 x Y + A (I, 1 CNTRO929

1) x ¥ ¢+ A {Is» 2)) x X + (A {1» CNTRO930

3] x ¥y + A [1, 4)) x ¥ +# A [I, CNTRO931

51y x X ¢+ (A [I» 6} x ¥ + A {1, CNTR0932

Tiy x Y + A (1, 8715 CNTRO933

END; CNTRO934
Bhhkkhkghhhhhkohhabkd CNTRO93S
REAL OX, DY} CNTR0O936

DX ¢« X = 1} CNTR0937

DY € ¥ = 13 CNTRO938

ZVAL € nX x DY x ZIT (Xs Ys 0) = X x CNTRO939

DY x ZIT (DX» Y» 1) = DX x ¥ x ZIT ¢ CNTRO940

Xs DYs 2) & X X ¥ X ZIT (DXs DY» 3)3 CNTROG41

ENDS CNTRO942
Ehdhdhph btk hthphnd CNTR0943
COEFFC (19s Q)3 CNTRO9244
IF SGRID THEM CNTR094S
GIN CNTR0946
AT BEGINNING OF CONTOUR SCAN3 CNTRO947

CASE SInE OF CNTRO948
BEGIN CNTRO949
BEGIN CNTRO950

CJd [01 ¢ Ja3 CNTRO9S51

POINTA ¢ Z [J4Qs IQI13 CNTRO9S2
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NUMBER « NUMX CNTR0953

ENDS CNTR0O954
BEGIN CNTRO9S5

€I (0] « IG3 CNTRO956

POINTA ¢« Z {JQ» 1Q)3 CNTRO9S7

NUMBER ¢ NUMY CNTRO9S8

ENDS CNTRO959
BEGIN CNTRO960

CJ (0] ¢ Jo + 13 CNTRO961

POINTA € Z (4@ + 1» 1Q})3 CNTR0962

NUMBER ¢ NUMX CNTRO963

ENNS CNTRO964
BEGIN CNTRO965

CI [0 « IQ + 13 CNTR0O946

POINTA ¢ Z [JG» 10 + 113 CNTRO967

NUMBER ¢ NUMY CNTR0968

END3 CNTRO969

END3 CNTRO970
POINTA ¢ AJUST (PRINTA)S CNTROO9TY
FOR I € 1 STEP | UNTIL NUMBER DO CNTROS72
BEGIN CNTRO973
IS ¢ I = 13 CNTRO974

CASE SIDE OF CNTRO975
BEQIN CNTRO976
POINTB € ZVAL (I x DX» 0)3 CNTROS?77

POINTB « ZVAL (0, I x DY)} CNTRO978

POINTB -« ZVAL (I x Dxs 1)3 CNTRO979

POINTB ¢ ZVAL (i» 1 x DY)3 CNTRO980

END3 - CNTRO981
POINTB ¢ AJUST (PDINTB)} CNTR0O982

IF (POINTA = CVAL) » [1 8 1] # (CNTRO9R3
POINTB = CVAL) , {1 ¢t 1] THEN CNTR0O984

G0 TO FNDL CNTRO98S5
POINTA ¢ POINTB CNTRO986

ENDS CNTRO987
ST OCCURRED} CNTRO988
WRITE (L Ps FMTO1)3 CNTRO989
G0 TO BUSTEDS CNTRO990
FND1t DFELTA € ((CvAL = POINTA) / ¢ CNTR0991
POINTB = POINTA) + IS)3 CNTRO992
CASE SInt OF CNTRO993
BEGIN CNTRO994
BEGIN CNTRO995

Z1 ¢ POINTA3 CNTRO996

72 « POINTB CNTRO997

ENDS CNTRO0%98
BEGIN CNTRD969

Z1 ¢ POINTAS CNTR1000

23 ¢ POINTB CNTR100%

ENNDS CNTR1002
BEGIN CNTR1003

23 ¢« POINTA; CNTR1004

Z4 ¢ POINTB CNTR1005

ENDJS CNTR1006
BEARIN CNTR1007

22 ¢ POINTAS} CNTR1008

24 ¢ PDINTS CNTR1009

ENNS CNTR1010

END3 CNTR1011
CASE SInNE . (47 11 OF CNTR1012
BEGIN CNTR1013
BEGIN CNTR1014

CI [0} ¢ IQ + DELTA x DX} CNTR10tS

JS ¢ 0 CNTR1016

ENRS CNTR1017
BEGIN CNTR1018

CJ [0] ¢ J@ + DELTA x DY} CNTR10%19

Js ¢ 1S3 CNTR1020

ENDJ CNTR1021

END3 CNTR1022
POINTS « 13 CNTR1023
SGRID € FALSES CNTR1024
CNTR1025

SIDE OF CNTR1026
CNTR1027

JS ¢ 03 CNTR1028
IS ¢ 03 CNTR1029
JS € NUMY = {3 CNTR1030
IS ¢ NUMX = 1 CNTR1031
CNTR1032
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SSIDE ¢ S1
COMMENT SET RIGHY OR LEFT TREND THROUGHD
RIGHT (LL,
COMMENT START SURBWGRID TRACE ITERATIONS
HHILE IS 2
J§ < NUMY

BEGIN
COMMENT COMPUTE REMAINING Z VALUES QF SU
X0 ¢
Y ¢ J
CASE
BEGIN

END3

L &S
N ¢ 5§
FOR 1
BEGIN

ENDS
COMMENT IF FALL OUT THEN FAILURE TO FIND
WRITE
0 TO
FND21
(N [K
ELSE
Wt
CASE
BEGIN

ENDS
CASE
BEGIN

END3

MINERAL RESOURCES

DE} CNTR1033.
UT BLOCKS} CNTR1034
M, NN)3 CNTR1035
CNTR1036

0 AND JS 2 0 AND IS < NUMX AND CNTR1037
0o CNTR1038
CNTR1039

B=GRID BLOCK} CNTR1040
1S x-DXJ CNTR1041
S x DY} CNTR1042
SSIDE OF CNTR1043
CNTR1044

BEGIN CNTR1045
23¢AJUSTC(ZVAL(X0sY4DY))3  CNTR1046
Z4€AJUSTCZVALCXO0+DXsY+DY))ICNTR1047

ENNS CNTR1048
BEGIN CNTR1049
Z2¢AJUSTC(ZVALIXO04DX,Y¥))3  CNTR1050
Z4€AJUSTCZVALCXO+DX,» Y+DY)IFCNTR1051

END3 CNTR1052
BEGIN CNTR1053
Z1 ¢ AJUST (ZVAL (X0, Y))} CNTR10S4
22¢AJUSTCZVAL(XO#DX,Y))5  CNTR1055

ENDS CNTR1056
BEGIN CNTR1057
Z1 & AJUST (ZVAL (X0s Y))3 CNTR1058
Z3€AJUSTCZVAL(XO,Y+DY));  CNTR1059

END} CNTR1060
CNTR1061

SIDE + LLJ CNTR1062
SINE + NN CNTR1063
¢ L STEP M UNTIL N DO CNTR1064
CNTR1045

Jel o 46 1 213 CNTR1066
K e (1 ¢#1), [46 1 233 CNTR1067
IF (W [J) = CVAL) o [1 3 1) # ( CNTR1068
W fK} = CVAL) o E1 ¢t 1) THEN GO CNTR1069
T0O FND2 CNTR1070
CNTR1071

EXIT3 CNTR1072
(LP» FMTO02)} CNTR1073
BUSTEDS CNTR1074
IF U= 0 OR J = 3 THEN DELTA ¢ CNTR107S
1 = CVAL) / (W [K] = W [J1) CNTR1076
DELTA ¢ (W [J) = CVAL) 7 (M {J) CNTR1077
K1y3 CNTR1078
J, [ar s 13 OF CNTR10T9
CNTR1080

CI(POINTSI¢IQ+(DELTA+IS)IXDX} CNTR1081
CJIPOINTSI€JQ+(DELTA+JS)IxXDY CNTR1082
CNTR1083

J nF CNTR1084
CNTR1085

8EGIN CNTR1086
CJIPOINTSI¢JQ+JSXDYS CNTR1087

Js ¢ JS = 13 CNTR1088

23 ¢« 113 CNTR1089

74 ¢ 22 CNTR1090

ENN3 CNTR1091
BEGIN CNTR1092
CICPOINTS1¢1Q+ISxDX} CNTR1093

1§ ¢ IS = 13 CNTR1094

22 ¢ 213 CNTR1095

48 ¢ 23 CNTR1096

ENDS CNTR1097
BEGIN CNTR1098
CJLPOINTS)€JQ+(JS+1)xDY3  CNTR1099

Js ¢ JSs + 13 CNTR1100

It e 133 CNTR1101

22 ¢ 14 CNTR1102

ENDS CNTR1103
BEGIN CNTR1104
CICPOINTS)¢IQ+(IS+1)IxDX3  CNTR1105

1S ¢ IS + 13 CNTR1106

21 ¢ 123 CNTR1107

73 ¢ 24 CNTR1108

END3 CNTR1109
CNTR1110



MODE=0
MODE=1
=2
=3
=4

INFORMATION CIRCULAR 15

ENDS

END3

SSIDE « (J + 2) , [46 3 213
POINTS « POINTS + 13
IF POINTS 2 1022 THEN
BEGIN
PLATITS
CONL ¢ 2
END}

TR R AR AR AR AR R R R
COMMENT CONTOUR SEARCH LOOPS.

8NTTOM BORDER
Top

LEFT

RIGHT
INTERIOR}

FOR MODE ¢ O STEP 1 UNTIL 4 DO

BEGIN

J1
J2
11
12
FOR J
FoR 1
BEGIN

T S

1JA [MONEDS

I1JA [MODE + 515

1JA [MODE + 1013

1JA [MODE + 1513

S€JALMONED STEP 1 UNTIL JB{MODE) DO
S¢IALMONE) STEP 1 UNTIL I18{MODE) DO

SINDE ¢ SDE [MODED)
Jas ¢ Js x 8J
JO2 ¢ Js x 23
IF CHECK AND CAJUST (Z [JS + Jis IS
+ I11) = CVAL) o 1 ¢ 1) # (AJUST (7
LJS 4 J2s IS ¢ I2)) = CVAL) o [1 ¢t 1
1. THEN
BEGIN
SGRID ¢ FTERM ¢ TRUES
TERM ¢ TRM ¢ FALSES
$S ¢ SIDES
10 ¢ 1S3
Jo ¢ Jsi
COnL ¢« 13
POINTS « 03
Do
BEGIN
SL ¢ SIDE}
IF SGRID THEN
BEGIN ~
Z1¢AJUST(ZLUG,101)3
Z2€AJUST(ZIJQ,IQ+1])3
Z3¢AJUST(ZJ+1,1Q))}

37

CNTR1111
CNTR1112
CNTR1113
CNTR1114
CNTRI115
CNTR1116
CNTR1117
CNTR1118
CNTRE119
CNTR1120
CNTR1121
CNTR1122
CNTR1123
CNTRI124
CNTR1125
CNTR1126
CNTR1127
CNTR1128
CNTR1129
CNTR1130
CNTR1131
CNTR1132
CNTR1133
CNTR1134
CNTR1135
CNTR1136
CNTR1137
CNTR1138
CNTR1139
CNTR1140
CNTR1141
CNTRI142
CNTR1143
CNTR1144
CNTR1145
CNTR1146
CNTR1147
CNTR1148
CNTR1149
CNTR1150
CNTR1151
CNTR1152
CNTR$1S3
CNTR1154
CNTR11S5
CNTR1156
CNTRELST
CNTR1158

24¢AJUSTCZEJQ+1,18+11ICNTRILSS

END ELSE ZSHIFT)
IF NUT PRIMF AND POLED (
PCODE [482]), 10) THEN
BEGIN
IF POINTS > 0 THEN
BEGIN
PLOTITS
CONL ¢ 1
END}
TRACE
END ELSE SUBGRID}
SETS
SIDE¢(SIDE+2) . (461213
RECASES CASE SIDE OF
BEGIN
BEGIN
Ja ¢ Jo + 13
JaB ¢ Jo x 83
Je2 ¢, Ja x 2
ENDJ
1o ¢ 10 + 13
BEGIN
Jo ¢ Ja = 13
Jes « Jo x 83
Jez ¢ Ja x 2
ENDS
10 ¢ 10 = 13
END}

CNTR1160
CNTR1161
CNTR1162
CNTR1163
CNTR1164
CNTR1165
CNTR1166
CNTR1167
CNTR1168
CNTR1169
CNTR1170
CNTR1171
CNTR1172
CNTR1173
CNTR1174
CNTR1175
CNTR1176
CNTRY177
CNTRI178
CNTR1179
CNTR1180
CNTR1181
CNTRI182
CNTR1183
CNTR1184
CNTR1185
CNTR1186
CNTR1187

IF I@ < 1A [0) OR 1@ > IB [CNTR1188

4) 0% /@ < 18 Q) OR J@ >

CNTR1189



38 VIRGINIA DIVISION OF MINERAL RESOURCES

JB £4] THEN TRM ¢ TRUE
ELSE TERM ¢ CHK2 (CODE (
Jagl» le)s
ENn UNTIL TRM OR TERM OR (IQ =
IS AND J@ = yS AND S5 = SIDE)S
IF POINTS > 0 THEN PLOTITS
IF (TERM DR TRM) AND FTERM AND
MODE = 4 THEN

BEGIN®
SIDE«(S5S+2),(4622)3
19 ¢ IS3
JQ € Js;

If SIDE , (47 ¢ 11 # 0
THEN
BEGIN
JQ8 ¢ Jg x 83
JO2 ¢ Jg x 2
END3
CONL ¢ 13

TRM ¢ FTERM ¢ FALSES
SGRID ¢ TRUE}
GO TO RECASE

BUSTEDs SCLEAR (CaDE [01)3
ENDS
BN R AR g R AN RS AR RN
COMMENT END TRACING AND DRANING BLOCKS
A I R T X Y Y )
COMMENT THIS COMPLETES ART WORK ON $UB=GRID, RETURN FOR NEXT GRIDS
IF CARRA THgN :
BEGIN
SKIPCONS CVP ¢ CVP + 1
END ELSE CVAL ¢ CVAL + DELCVS

END3
COMMENT  PRINT LEGEND IN RIGHT WAND CORNER OF BOTTOM SECTIONS

IF BLOCK = 0 THEN

BEGIN
KY & XSIZE x IMAX + 2.03
PTSGEN ¢ ISTZE x JSIZE}
DUM [0] ¢ » EGEND™S
SYMBOL (KYs 240, 4155 DUM» 0s 633
PLOT (KY, 1,9, 3)3
PLOT (KY + ,85.1,9, 2)3
FILL DUM [*3 WITH "SCALE ®, "= "3
SYMBOL (KY, 1.5, 15, DUM, 0, 733
NUMBER (KY 4 ,75» 1,55 4,15, SCAL, 0,
FILL OUM [« WITH " MI,/Iw, »N, "5
SYMBOL (KY 4 1495 1,55 ¢15, DUM, 0, 8)3
FILL DUM [+3 WITH "CONTOU™, "R INTE", "RVAL ="}
SYMBOL (KY, 1.0, ,15, nUM» 0, 18)3
NUMBER (KY 4 245 1405 ,15» DELCV, 0s NDEC)}
NUMBER (KY, .5, 415, NORPT, 0s 0)}
FILL DUM [+) WITH * ORIGI"™, "NAL PO®, "INTS. "}
SYMBOL (KY & «8, o5, +15, DUMs» 0, 16)}
NUMBER (KY, 05 +15s PTSGEN, 0» 0))
FILL DUM [#) WITH " POINT®, ™5 GENE", "RATED "3
SYMBOL (KY & 485 0, o185, DUM, 0, 17)3

END3

2)3

A2 22 T P e T
END}
END3
P L T T e T
COMMENT END OF Syup=BLOCK SEGMENTS
GO TO EO0JS
EOJE? WRITE (LP» FMTED)}
G0 TO QuUITS
EOJS WRITE (LPy FMTEN))
QUITH PLOT (xSIZE x JUMAX + 5, 0, = 3)3
END ,

CNTR1190
CNTR1191
CNTR1192
CNTR1193
CNTR1194
CNTR1195
CNTR1196
CNTR1197
CNTR1198
CNTR1199
CNTR1200
CNTR1201
CNTR1202
CNTR1203
CNTR1204
CNTR1205
CNTR1206
CNTR1207
CNTR1208
CNTR1209
CNTR1210
CNTR1211
CNTR1212
CNTR1213
CNTR1214
CNTR1215
CNTR1216
CNTR1217
CNTR1218
CNTR1219
CNTR1220
CNTR1221
CNTR1222
CNTR1223
CNTR1224
CNTR1225
CNTR1226
CNTR1227
CNTR1228
CNTR1229
CNTR1230
CNTR1231
CNTR1232
CNTR1233
CNTR1234
CNTR1235
CNTR1236
CNTR1237
CNTR1238
CNTR1239
CNTR1240
CNTR1241
CNTR1242
CNTR1243
CNTR1244
CNTR1245
CNTR1246
CNTR1247
CNTR1248
CNTR12a9
CNTR1250
CNTR1251
CNTR1252
CNTR1253
CNTR1254
CNTR1255
CNTR1256
CNTR1257
CNTR1258
CNTR1259
CNTR1260
CNTR1261



